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APPENDIX  C  ENGINEERING  DATA 

C.1  EXPLANATION  OF  LOGS  OF  BORINGS  AND  TRENCHES 

C.1.1  BORING  AND  TRENCH  DESIGNATIONS 

Boring  and  trench  designations  begin  with  the  initials  of  the 
study  area:  LD-Lechuguilla  Desert,  This  is  followed  by  a  letter 
which  is  an  indication  of  the  activity  and  nominal  depth: 

A  -  Boring,  50  feet  ( 1 5  » 2  m) 

B  -  Boring,  100  feet  (30.5  m) 

C  -  Boring,  300  feet  (91,4  m) 

D  -  Boring,  1000  feet  (304,8  m) 

T  -  Trench,  20  feet  (6,1  m) 

It  is  concluded  with  the  number  of  the  boring  or  the  trench 
(Example:  LD-A-1), 

C, 1 .2  SAMPLE  TYPE 

Different  sampling  techniques  were  used  and  the  symbols  are 
explained  in  the  lower  left  corner  of  the  log.  Sample  intervals 
shown  on  the  A  and  B  boring  logs  indicate,  to  scale,  the  interval 
of  sample  recovery,  Due  to  the  constraints  of  boring  log  scale, 
sample  intervals  on  the  C  and  D  logs  are  not  shown  to  scale, 

C.1.3  PERCENT  RECOVERY 

The  ratio  (in  percent)  of  the  soil  sample  recovered  in  the 
sampler  to  the  full  penetration  of  the  sampler, 

C.1, 4  H  valve 

Penetration  resistance,  number  of  blows  required  to  drive  the 

standard  split  spoon  sampler  for  the  second  and  third  6  inches 
(0.15  m)  with  a  140  pound  (63»5  kg)  hammer  falling  30  inches 
(0.76  m)  ( ASTM  D  1586-67). 
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C,  1 .5  R 

N  value  greater  than  100  blows/foot  (100  blows/0.3  m)» 

C. 1 .6  USCS 

Unified  Soil  Classification  System  (Figure  C-_)» 

C.1.7  SIEVE  ANALYSES 

GR  -  gravel,  rock  particles  that  will  pass  a  3-inch  (76  mm) 

Sieve  and  are  retained  on  the  No.  4  ( 4 » 7  5  mm)  sieve  size. 

S A  -  Sand,  soil  particles  passing  the  No.  4  (4.75  mm)  sieve 
size  and  retained  on  the  No.  200  (0.075  mm)  sieve  size. 

FI  -  Fines,  silt  or  clay,  soil  particles  passing  the  No.  200 
(0.075  mm)  sieve  size. 

LL  -  Liquid  limit,  the  water  content  corresponding  to  the 
arbitrary  limit  between  the  liquid  and  plastic  states  of 
consistency  of  a  soil  (ASTM  D423-66). 

PL  -  Plastic  limit,  the  water  content  corresponding  to  an 
arbitrary  limit  between  the  plastic  and  the  semisolid  states 
of  consistency  of  a  soil  (ASTM  D424-59). 

PI  -  Plasticity  index,  numerical  difference  between  the 
liquid  limit  and  the  plastic  limit. 

NP  -  In  the  plasticity  index  (PI)  column,  indicates  that  a 
test  was  performed  and  the  material  was  found  to  be  non¬ 
plastic  > 


C, 1 .8  ELEVATIONS 

Indicated  elevations  on  the  logs  were  estimated  from  topographic 
maps  of  the  study  area,  within  an  accuracy  of  half  the  contour 


Interval . 
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C.1,9  TRENCH  LOGS 

The  following  conventional  symbols  were  used: 

_  a  well  defined  contact  between  units 

------  contact  between  units,  approximately  located 

(within  3  inches;  76  mm) 

///////////  gradational  contact  (limits  indicated  by  hatched 
regions 


C.1,10  SOIL  DESCRIPTION 

In  the  soil  descriptions,  the  following  terms  are  used  to 
indicate  approximate  amounts  of  secondary  materials  (percentage 
by  weight):  Trace  -  0  to  12  percent;  little  -  13  to  20  percent 
some  -  21  to  35  percent. 
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Consistency 

Shear 

(ksf) 

Strength 

(kN/m2) 

Field  Guide 

Very  Soft 

0.25 

12 

Sample  with  height  equal 
to  twice  the  diameter, 
sags  under  own  weight 

Soft 

0.25- 

0.50 

12- 

24 

Can  be  squeezed  between 
thumb  and  forefinger 

Firm 

0.50- 

1.00 

24- 

48 

Can  be  molded  easily  with 
fingers 

Stiff 

1.00- 

2.00 

48- 

96 

Can  be  imprinted  with 
slight  pressure  from 
fingers 

Very  Stiff 

2.00- 

4.00 

96- 

192 

Can  be  imprinted  with  con 
siderable  pressure  from 
fingers 

Hard 

Over 

4.00 

Over 

192 

Cannot  be  imprinted  by 
fingers 
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C ,2  THE  UNIVERSAL  TRANSVERSE  MERCATOR  GRID  (UTM)  SYSTEM 

The  UTM  grid  is  designed  for  world  use  between  80°  south 
latitude  and  84°  north  latitude.  Between  those  latitudes  the 
world  is  divided  into  areas  6°  east-west  by  8°  north-south, 
known  as  the  Grid  Zone  Designation  (GZD).  The  columns  (6° 
wide)  are  identified  by  the  UTM  grid  zone  numbers  (1  through  60) 
and  the  rows  (8°  high)  are  identified  by  letters.  Starting 
at  80°  south  and  proceeding  northerly  to  84°  north,  the  rows 
are  lettered  using  the  letters  C  through  X  with  the  letters  I 
and  0  omitted. 

Each  6°  by  8°  area  is  divided  into  100,000  meter  squares 
based  upon  the  UTM  Grid  for  the  area,  and  is  known  as  the 
100,000  meter  square  identification.  Each  column  (north-south 
squares)  is  identified  by  a  letter  and  each  row  (east-west 
squares)  is  identified  by  a  letter.  Starting  at  the  180° 
meridian  and  proceeding  east  along  the  equator  the  100,000  meter 
columns  are  lettered  A  through  Z  omitting  the  letters  I  and  0, 

The  100,000  meter  rows  are  lettered  A  through  V  (I  and  0  omitted) 
from  south  to  north.  Following  the  100,000  meter  square  identi¬ 
fication  are  the  grid  coordinates. 

Example:  Location  of  Boring  LD-A-1 


1  IS 

Locates 

- e - 

within 

6°  x  8°  area 

1  1SQG 

Locates 

within 

100,000  meter  square 

1 1SQG75 

Locates 

within 

10,000  meter  square 

1 1SQG7595 

Locates 

within 

1,000  meter  square 

1 1SQG7595  1  3 

Locates 

within 

100  meter  square 

1 1SQG7595 1380 


Locates  within  10  meter  square 


FN-TR-19D 


The  reader  is  referred  to  the  "Department  of  the  Army  Field 
Manual  FM-21-26"  for  further  details. 

C.2.1  BLM  SUBDIVISION  SYSTEM 

An  example  of  the  BLM  subdivision  system  is  as  follows: 
Location  of  LD-A-1:  LD/9-18-2M  adb 


fl 

r 1 

'  I 

C-6 


r 
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ACTIVITY  NO. 

UTM 

BLM  SUBDIVISION  S^ 

LO-A-I 

1 1SQG75951 380 

LD/9-18-24  adb 

LD-A-2 

1 2STL1 8499495 

LO-A-3 

1 1 SQF81 699088 

LD-A-4 

1 1SQF76609544 

LD-A-5 

1 1SQG7330 1 067 

LD/1 0-1 8-35  bad 

LO-A-6 

IISQF72I 39094 

LO-A-7 

1 1 SQG64 1 40048 

LD-A-8 

1 1SQG6745Q720 

ID/ 10- 18-7  dad 

LD-A-9 

11 SQG61 840680 

LD-A-10 

1 1 SQGG8080250 

LD/1 0—1 8— 29  bed 

LD-A-1 1 

1 1SQG7966  7383 

LD/9-17-21  bed 

LD-A-12 

1 1SQG7398QB16 

LD/10-1 6-1 1  aad 

LO-B-1 

1 1SQF80049705 

LO-B-2 

1 1SQG70851 220 

LD/9— 1 8—28  abd 

LD-B-3 

1 1 S  QG7  8630692 

LD/1 0—17—17  aaa 

LD-B-4 

1 1 SQG76890  24 1 

LD/1 0-1 7-30  dca 

LO-B-5 

1 ISQS7994J242 

LD/9-17-2B  bdb 

LD-B-6 

1 1 SQF78 1 99354 

LD-B-7 

1 1 SQG768 1 0005 

LO-B-8 

1 1 SQG7B8 1 0005 

LD-B-9 

1 1SQG7681 0005 

LD-B-10 

1 1 SQG69460 1 34 

LD/10— 1 8—33  beb 

ID-B-II 

1 1SQF66659B40 

LO-8-12 

1 1 SQG64400467 

LO-B-13 

1 1 SQG598 1 0785 

LO-B-14 

1 1 SQG6070 1 222 

LD/9— 1 9— 28  bab 

10-B-15 

1 1 S0G607Q1 222 

LD/9— 1 9—28  bab 

L0-B-I6 

1 1 SQG  708  7  08  44 

LD/1 0-1 8-3  ccc 

LD-B-17 

1 1 SQG6953 1 236 

LD/9-18-29  aac 

LO-B-1 8 

1 1 SQG752300 1 0 
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•Indicates  that  test  has  been  performed  and  results  are  included  in  this  appendix 
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SAMPLE  INTERVAL 


j  FEET 

METERS 

smmmm 

15.24-15.58 

5. 0-5. 6 

1.52-1.71 

10.0-10.6 

3.05-3.23 

15.0-15.6  _ 

■ncEsmi 

M  I'H  W 1 W  M 

6.10-6.28 

1  20.6-21.2  [ 

6.28-6.16 

6.46-6.64 

wcmwmm 

40.0-42.0 

12.19-12.80 

50.3-50.8 

15.24-15.48 

PERCENT  FINER  BY  WEIGHT 


STANDARD  SIEVE  0PENIN6 


8LDRS.  COBBLES  GRAVEL 


24"  12”  6"  |  3"  |  IV  I  3/4"  3/B" 


P-14  125.3-126.1  38.10-38.44 


LD-B-2  I  D-2  I  5. 0-6. 5 


D-3  10.3-11.0 


S-6  I  30.0-31.5 


S-8  I  50.0-51.5  I  15.24-15.70 


S-lOl  70.0-71.5  I  21.34-21.79 


D-131 100.3-101.0  I  30.48-30.78 


11.0-12.5 


15.0-16.5 


20.0-20.2 


30.0-30.1 


40.0-40.4 


50.0-50.3 


60.0-60.2 


12.19-12.31 


15.24-15.33 


18.29-18.35 


indicates  that  test  has  been  performed  and  results  are  Included  in  this  appendix. 


i 


10  40 


100  86  86  83  I  76  I  56 


81 

45 

81 

54 

CENT  FINER  BY  NEI6HT 


U  S  STANDARD  SIEVE  NO. 


SAND 


10  40 


SB 


IBEmBI 


99  92 


ATTERBERG 
UNITS 

SILT  OR  CLAY  I 


100  I  200  I  .005  |  .001  |  LL  |  PL 


IN-SITU 


DRY  UNIT 
WEIGHT 


61 

43 

32 

10 

6 

81 

45 

30 

23 

81 

54 

36 

27 

96  I  87  I  70  41  29  22 


6 


18  I  8 


25  9  6 


99 


97  I  95  I  90 


lEasa 

imm 


( pel ) 

rcnciitoiw 

119.0 

1906 

RSRI 

[  117.0 

11874 

iriaiRn 

115.2 

1845 

115.4 

1849 

117.9 

1889 

CONPACTEO 


NAXINUN 
DRY  DENSITY 


(pel )  |(k|/«J) 


118.5  1898 


120.1  1924  10.2 


113.1  11812 


123.7 


116.9 


125.2 


lE&mi 


iron™ 
iffurwm 
■kkei 
ami 
■■ami 
ibubrii 
wmimmi 
ami 
ami 


ismi 

iami 

I3B3I 


mi 


ESiEiij 

mm\ 

mm\ 


103.7  1661 


3.8 


116.8  11871  114.7  89.8 


i^ai 


100  97  90  60  36  26 


\ 


PERCENT  FINER  BY  NEI6HT 


STANDARD  SIEVE  0PENIN6  U  S  STANDARD  SI 


B-4  ] 

10.0-15.0 

3.05-4.57 

rsm 

15.0-15.8 

4.57-4.82 

mm 

(MBWBJilH 

WLMBWm 

S-8 

40.0-41.5 

12.19-12.65 

1  S-9 

50.0-51.5 

15.24-15.70 

S-10 

18.29-18.53 

S-ll 

70.0-71.5 

21.34-21.79 

S-12 

80.0-80.8 

24.38-24.63 

S-13 

90.0-91.5 

27.43-27.89 

S-14 

30.48-30.75 

‘Indicates  that  test  has  been  performed  and  results  are  included  in  this  appendix. 


/ 


i  appendix 


FN-H-1 1 


LD-B-8 


SAMPLE  I 

NTERVAL 

FEET  | 

METERS 

10.5-11.0 


10.0-15.0 


15.5-16.0 


10.0-11.0 


15.0-16.5 


20.0-21.5 


3.20-3.35 


3.05-4.57 


4.72-4.88 


1.52-1.83 


3.05-3.35 


6.10-6.55 


PERCENT  FINER  BY  WEI 


STANDARD  SIEVE  OPENING  |  U  S 


COBBLES  GRAVEL 


12"  6"  3”  iy  3/4"  3/8"  4 


100 


24.38-24.7 


27.43-27.83 


S-12  I  100.0-101.3  I  30.48-30.88 


10.5-10.9 


20.5-21.0 


1.68-1.83 


3.20-3.32 


4.72-4.88 


6.25-6.40 


12.34-12.50 


50.5-51.0  I  15.39-15.54 


90 . 5-91.0  I  27 . 58-27.74 


LD-B-10  I  D-l  I  5. 2-5. 7  I  1.58-1.74 


B-3  I  10.0-15.0  I  3.10-4.57 


‘Indicates  that  test  has  been  performed  and  results  are  included  in  this  append 


MI  SUING  INVEST  I  GIT  I  ON 
DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 


JM' r  f 


3 


PERCENT  FINER  BY  WEI 


1 


CHECKED  BT 


FN-TB-1  • 


PERCENT  FINER  BT  WEIGHT 


STANDARD  SIEVE  OPENING 


U  S  STI 


D-4 

1  10.5-11.0  1 

B-5 

iftiKSHa 

B-6 

i  5.79-6.10  1 

B-7 

23.0-24.5 

■rlT'inrlffl 

B-8 

28.0-29.5 

8.53-8.99 

D-9 

30.2-30.5 

9.20-9.29 

IS!>I 

32.0-34.0 

9.75-10.36 

RRI 

40.3-40.8 

B-12 

42.0-43.0 

12.80-13.11 

B-13 

45.0-47.5 

13.72-14.48 

B-14 

50.0-52.0 

15.24-15.85 

isn 

B-16 

59.0-60.0 

17.98-18.29 

B-17 

60.0-61.0 

18.29-18.59 

B-18 

66.5-67.5 

20.27-20.5?" 

B-18fl 

68.5-69.5 

20.88-21.18 

B-19 

71.0-72.0 

21.64-21.94 

E&SliE 

23.16-23^46 

isn 

•Indicates  that  test  has  been  performed  and  results  are  included  in  this  appendix 


1 


PERCENT  FINER  BT  NEI6HT 


STANDARD  SIEVE  OPENING 


U  S  ST 


15.5-16.0 

4.72-4.88 

17.0-18.0 

5.18-5.49 

♦Indicates  that  test  has  been  performed  and  results  are  included  in  this  appendix. 


PERCENT  FINER  8Y  WEIGHT 


OPENING  U  S  STANDING  SIEVE  NO.  ;  S[Z£  (iwn) 


GRAVEL _ SAND _ SILT  OR  CLAY 

?%”  |  3/4”|  3/^B"|  4  |  10  |  40  |  100  200  |  .005  1  . 0 oT |  LL  |  PL 


IN-SITU 


COMPACT 


MAXIMUM 
ORY  DENSITY 


(pet)  |(kt/«* 


uded  in  this  appendix. 


IN-SI TU 


COMPACTED 


DRY  UNIT 
WEIGHT 


IRffiBt 


MAXIMUM 
DRY  DENSITY 


(pet)  | { kg/«3) 


—  *- —  •«  -  w  . 

u.  — i  —  ^  uj  r;  _ 

_-o  x  *  sc  “■ 

S5"  =  5  Si 

a.  ecu.  ck  zo  “  * 

(OtfO  H  3  O  °  W 


uj  <  o  as 

OCUJ  P9  S3 

S  S  *  5 


CH 

95.7 

CL 

128,7 

119.0  1906 


fssi 


15KEI 


II 


1720  121.3 


20.6 


15.9  79.5 


■SE3 1 


100.0 


faji  b-itj  vl  I 


CH 

99.9 

1600 

SM 

116.5 

1866 

45.8  0.45 


MMBWliWaiBBlBWRWlSIffll 


\mm 


115.8 

1855 

111.0 

1178 

102.7 

1645 

100.5 

"1610 

Rimini 

fl23.2 

inn 

78.9 

0.38 

55.7 

0,44 

60.7 

0.46 

93.3 

0-50 

ran 

0_l64 

[79,7] 

0.54 

109.1  11748 


\m\\ 
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LECHUGUILLA  DESERT,  ARIZONA 


HI  SITING  INVEST  I  GAT  I  ON 
DEPARTMENT  OE  THE  AIR  FORCE  -  SAMSO 


IIKI 


B-17 


SAMPLE  INTERVAL 


PERCENT  FINER  BY  NEII 


STANDARD  SIEVE  OPENING  U  S  S 


FEET 

METERS 

WFPWVTWi 1 

6.71-7.16 

27.0-28.5 

8.23-8.69 

9.30-9.45 

11.58-11.73 

47.0-48.0 

14.33-14.63 

wnpsam 

16.15-16.30 

60.0-61.0 

18.29-18.59 

_ 68^0-64.0 

19.20-19.50 

20.42-20.57 

8L0RS.I  COBBLES 


24"  12"  I  6' 


GRAVEL 


Vi”  3/4"  3/B* 


B-28  I  91. 


B-29  I  92. 


wsm 

P-8 

■■  ,  •; 

21.34-21.43 

P-9 

24.38-24.47 

P-10 

27.43-27.61 

P-11 

1  100.1-100.4  1 

30.51-30.60 

ISh 

■WWJMU 

38.10-38.22 

200.0-201.6 

60.96-61.45 

225.0-226.2 

68.58-68.95 

97 

96 

100 

97 

82  74  & 


101 


99  9 


‘Indicates  that  test  has  been  performed  and  results  are  included  in  this  appendix. 


E*'-7T’f 


119.9 

1921 

EBB 

118.6 

1900 

EBB 

112.6 

1804 

11.3 

107.7 

1725 

18.1 

117.3 

1879 

9.3 

114.7 

1837 

11.0 

123.3 

1975 

FCTCT 

125.6 

2012 

1  7.6  1 

119.2 

1909 

mwm 

124.8 

1999 

1 13.6  ] 

128.1 

2052 

ME* 

132.6 

2124 

HI 

110.5 

1770 

L  9.8  J 

luiimii  k  on 

IIVAII-MM 

Bn 

103.3 

[1655  1 

11.7 

121.4 

RTFS 

12.4 

Bad 

££Jn>im 


mnl 


3di 

HjUUEBSI 

I5BEI 
IEE1I 
MfKI 

l» 

pi 


49.8  !0.64 


126.9 


I  EFBi  IHB1  F5HR?1 5KF1 1 


included  in  this  appendix. 


KSRBVn 


IN'S  ITU 


DRY  UNIT 
WEIGHT 


(pci) 


111.0  1778 


KOI 


I  (BBSS  I 


iwmmnmmi 


120.2  I  1925 


COMPACTED 


MAXIMUM 
DRY  DENSITY 


(pel)  |(»f/«’) 


ts% 

CJ  o 


3 

►— 

e 9 

u 

—t 

VI 

3 

3 

ac 

u 

CJ 

imagSEi 


\&m 

inna 


\mm 


119.9 

1921 

warn 

118.6 

1900  1 

m 

112.6 

1804 

[  11.3  1 

107.7 

1725  ! 

1HPI 

Mm 

117.3 

1879 

llill 

1837 

im 

123.3 

1975 

1 10, 2  J 

125.6 

2012 

119.2 

1909 

KKI 

124.8 

1999 

113.6  I 

128.1 

2052 

132.6 

2124 

110.5 

1770 

19.81 

1  riMfel  STUffil 

103.3 

1655 

11.7 

121.4 

1945 

12.4 

inniulifRi 

1126. 9 

Firm 

L12.2 

60.6  10.41 


69.3 


61.5 


86.6 


72.0 


60.9 


75.2 


ESS  I 

\mn\ 

■tftii 

mnmu 

miacri 


49.8  !0.64 


I 

PPIWITPRII 
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LECHUGUILLA  DESERT,  ARIZONA 


Till! 


MI  SUING  INVEST  (CATION 
DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 


CHECKEO  er 


LD-C-1  I  P-17 


LD-C-2 


SAMPLE  INTERVAL 


METERS 


76.81-76.90 


1.52-1.71 


1.89-2.10 


PERCENT  FINER  BY  NEI6N1 


STANOARD  SIEVE  OPENING  U  S  ST* 


BLDRS.  COBBLES 


24"  12"  6" 


GRAVEL 


IV  I  3/4"|  3/B' 


30.0-30.6 


15.79-15.88 


18.29-18.90 


21.34-22.07 


24.38-24.57 


51.8-52.1 


60.0-62.0 


70.0-72.4 


80.0-80.6 


80.6-81.2 


90.0-91.5 


P-12  I  100.0-100.5  I  30.48-30.63 


150.0-151.4 


P-15  175.0-175.6  53.34-53.52 


P-15  175.6-176.2  53.52-53.71 


P-18  250.0-250.6  76.20-76.38 


P-18  I  250.6-251.2  1  76.38-76.57 


5. 0-5. 6 


10.0-10.6 


1.52-1.71 


1.71-2.23 


3.05-3.23 


15.6-16.2 

4.75-4.94 

16.2-17.4 

4.94-5.30 

20.0-20.6 

6.10-6.28 

21.0-22.0 

6.40-6.70 

30.0-30.6 

9.14-9.33 

*  Indicates  that  test  has  been  performed  and  results  are  included  in  this  appendix. 


I 


ATTERBERG 

LIMITS 


uses 


PERCENT  FINER  8T  WEIGHT 


SIEVE  0PENIN6  |  U  S  STANDARD  SIEVE  NO 


GRAVEL 


3/4”  3/8" 


IN-SITU 


IjllfHU 


SIZE  (M) 


SAND  SILT  OR  CLAY 


10  40  100  200  I  .005  .001  |  LL  |  PL 


EMU 

108.4 

1736 

16.0 

78.2 

SM 

116.8 

1871 

11.9 

72.9 

SM 

120.9 

1935 

9.6 

66.1 

SC 

111.1 

1780 

11.8 

61.7 

112.7 

1805 

15.5 

82.1 

Ism  I 

121.6 

1948 

10.6 

74.5 

^■rntni 


104.5 


99.9  1600  120.1 


101.2 

1621 

18.5 

75.1 

99.1 

1587 

18.7 

72.1 

94.5 

1514 

12.7 

43.7 

•B0I 


100  |  94  I  64  |  48|  40  |  13 


100 

95 

63 

39 

30 

90 

77 

41 

21 

15 

99.7 

1597 

25.5 

96.1 

1539 

27.7 

99.4 

1592 

19.0 

90.8 

1454 

33.8 

102.0 

1634 

24.3 

99.3 

1591 

27.4 

115.8 

1855 

14.9 

mi 

88.5 


100.0 


106.4 

1704 

14.7 

67.9 

118.0 

1890 

12.0 

75.5 

114.6 

1836 

9.8 

68.2 

109.3 


110.3 


Are  included  in  this  appendix. 


I 


IH-SITU 


DRY  UNIT 
WEIGHT 


COMPACTED 


MAXIMUM 
DRY  DENSITY 


(pci)  |(kg/«3) 


_  k- _  «(  —  M 

-  U.  Ui 

_  —  ca  x  at  ae 

o>«  2  S3; 

^  ®  U  OC  ac  o 

MCSO  ►—  =»  <-» 


3 

►— 

O 

—i 

mJ 

«C 

u 

CS1 

o 

CM* 

a 

5 

u 

ac 

CJ 

\m 


SM 

108.4 

1736 

SM 

116.8 

1871 

SM 

120.8 

1935 

SC 

111.1 

1780 

112.7 


121.6 


104.5 


99.9 


mwn\ 

mmi 

■9ESj 

jam 

|3E3 

[bee 

IBEEl 

I3E0 


■I  — nwirrm 


SP/SM 


ML 


101.2 

1621 

18.5 

75.1 

99.1 

1587 

18.7 

72.1 

94.5 

1514 

12.7 

43.7 

nasi 


CH 

99.7 

1597 

25.5 

CH 

96.1 

1539 

27.7 

SM 

99.4 

1592 

19.0 

CH 

90.8 

1454 

33.8 

CL 

102.0 

1634 

24.3 

CL 

99.3 

1591 

27.4 

SM 

115.8 

1855 

14.9 

.CH _ 

cm 

100.0 


99.8  10.69 


99.1 


73.7 


SSI 

■  wm\ 
rmraErsi 

IVBH 

K3 

iKA'iS 


88.5 


100.0 


iranarai 


SM 

106.4 

1704 

14.7 

67.9 

SM 

118.0 

1890 

12.0 

75.5 

SC 

114.6 

1836 

9.8 

68.2 

icai 


109.3  11751  113.3 


1767  113.8  170.8 


3R5I 


18.7  173.5 
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LECHUGU I LLA  DESERT,  ARIZONA 


MI  SITING  INVEST  I G*T ION 
DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 


3  C-2 

L  IHC. 


are  included  in  this  appendix. 


\ 


n 

G9 

u 

01 

0i 

SI 

HK 

0| 

El 

0| 

s 

01 

H 

0| 

m 

■ 

01 

“  CBS 

s 


SUMMARY  OF  LABORATORY  TEST  RESULTS 
PAGE  12  OF  18 

LECHUGUIUA  OESERT,  ARIZONA 


Tint 
2 


HI  SITING  INVEST  I  GAT  I  ON 
OEPIRTHENT  Of  THE  ITS  FORCE  -  S«MSO 


FN-T*-t» 


SAMPLE  INTERVAL 


FEET 

METERS 

_ 6. 2-6. 8 

20.9-21.5 

6.37-6.55 

30.0-30.9 

9.14-9.42 

40.0-40.6 

12.19-12.38 

40.6-41.7 

12.38-12.71 

50.0-50.8 

15.24-15.48 

60.6-61.2 

18.47-18.65 

_ 70.0-71.8 

PERCENT  FINER  BY  WEI6HT 


STANDARD  SIEVE  OPENING 


BLDRSJ  COBBLES  GRAVEL 


24“  12"  6"  3”  IV  3/4"  3/B" 


U  S  STAI 


SA 


10 


175.0-175.8 

53.34-53.58 

200.0-200.6 

60.96-61.14 

225.0-225.3 

68.58-68.67 

76 

63 

97 

89 

91 

82 

LD-D-1 


11.2-11.8 


20.0-20.2 


30.0-30.6 


40.0-42.0 


50.0-51.4 


3.41- 


6.10- 


9.14- 


12.19- 


15.24- 


18.29- 


3.60 


6.16 


9.33 


12.80 


■15.48 


18.71 


21.52 


80.0-80.6 

24.38-24.57 

80.6-81.6 

24.57-24.87 

90.0-90.6 

27.43-27.61 

P-12  1125.0-125.6  138.10-38,28 


P-14  1  175.0-175.2  I  53.34-53.40 


1.52-1.71 


97  |  92 


IKEEl 


ifEFI 


♦Indicates  that  test  has  been  performed  and  results  are  included  in  this  appendix. 


118.2  1 1893  I  10.3  I  65.2  l0.43 


SM 

116.5 

1866 

1  H.8  1 

71.6 

SC 

113.5 

1818 

70.8 

SC 

113.6 

1820 

73.5 

SC 

122.4 

1961 

MEM 

53.2 

SC 

120.8 

IEEC1 

13.0 

88.5 

SW/SM 

122.8 

1967 

9.3 

67.2 

SM 

111.7 

1789 

51.0 

SP/SM 

125.8 

2015 

7.8 

62.2 

SM 

121.1 

1940 

8.8 

60.7 

102.0  1639  13.5  55,9 


115.1  1844  12.9  75.1 


99.6  1595  13.0 


109.8  1759  14.1 


1727  16.2 


SM 

115.1 

1844 

ML 

99.6 

1595 

ML 

109.8 

1759 

SM 

107.8 

1727 

r~ 
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LECHUGU1 LLA  DESERT.  ARIZONA _ 

Ml  SITING  INVEST  I  GIT  I  ON  I  ™11 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO  1  C-2 

•filBWO  NftTBOMfti.lWC. 


ftt-Tlt-1 1 


SAMPLE  INTERVAL 


PERCENT  FINER  BY  WEIGHT 


METERS 


2.01-2.23 


BLDRl 

COBBLES 

24” 

12” 

6" 

STANDARD  SIEVE  OPENING  U  S  STA 


GRAVEL  |  SA 


IV  3/4"  3/8" 


15.0-17.3 


20.0-20.6 


20.6-21.2 


21.2-21.6 


21.6-22.5 


30.0-31.2 


40.0-41.6 


50.0-51.2 


60.1-60.7 


61.3-62.2 


70.0-71.9 


80.0-80.9 


90.0-90.6 


4.57-5.27 


6.10-6.28 


6.28-6.46 


6.46-6.58 


15.24-15.61 


18.32-18.50 


18.50-18,68 


21.34-21.91 


24.38-24.66 


27.43-27.61 


27.74-27.95 


100  93  75 


99  I  98  I  92 


P-19 

275.0-275.6 

83.82-84.00 

P-19 

276.6-277.5 

84.31-84.58 

P-20 

301.1-302.0 

91.78-92.05 

P-21 

350.0-351.5 

IP-231 

450.0-450.8  | 

137.16-137.401 

213.36-213.66 

tftal 

■  ■ 

mm 

10.6-11.2 

3.23-3.41 

nm 

15.0-17.1 

4.57-5.21 

wsm 

20.2-20.6 

6.19-6.28 

P-3 

21.2-21.5 

6.46-6.55 

P-4 

30.0-32.0 

9.14-9.75 

P-5 

40.0-40.6 

12.19-12.68 

‘Indicates  that  test  has  been  performed  and  results  are  included  in  this  appendix. 


COMPRESSION 


CHECKED  BY 


SAMPLE  INTERVAL 


PERCENT  FINER  BY  WEIGHT 


STANDARD  SIEVE  0PENIN6 


FEET 

METERS 

60.0-60.6 

18.29-18.47 

_ 61.2-62.1 

KDlSml 

I  21. 34-21.731 

WFt  W;g4- jPE 

100.0-101.4 

30.48-30.91 

125.0-125.6 

38.10-38.28 

125.6-126.2 

38.28-38.47 

COBBLES 


12- 


GRAVEL 


IV  3/4"  3/B" 


U  S  STAi 


SRI 


10 


126.2-127.41  38.47-38.83 


P-15  200. 0-200.61  60.96-61.14 


injiji 


P-17  I  249.0-250.3  75.90-76.29 


5.72-46.33 


P-15  I  175.0-175.6!  53.34-53.52 


•Indicates  that  test  has  been  performed  and  results  are  included  in  this  appendix.  ? 


PERCENT  FINER  BY  WEI6HT 


SIEVE  OPENING  U  S  STANDARD  SIEVE 


GRAVEL 


3"  IV  3/4"  3/B* 


IITS1 


ATTERBERG 

LIMITS 


40  I  100  I  200  |  .005  1  . 001  ]  LL 


IN-SITU 


ORY  UNIT 
WEI6KT 


IHBB 


64  I  42 


93  I  85  I  69  39  I  25  I  15 


99  96  68  4/  26 


71  I  55  I  32 


96 

87 

71 

40 

26 

18 

100 

99 

95 

63 

47 

41 

94 

82 

50 

38 

97 

84 

50 

28 

87 

Bl 

43 

32 

87  70  43  32  24 


86 

77 

C5 

41 

32 

25 

92 

77  I 

60 

23 

13 

9 

Included  in  this  appendix. 


icai 


1890  I  8.8 


112.1  11796 


120.8 

1935 

121.8 

1951 

IST31I 


100  94  I  88  I  62  1  10 


94  I  87  58  I  13 


glilglgaglggg 

iiHBri 


134.2 

2150 

7.8 

82.5 

1776  14.7 


1932 


isvmmni 


I860  9.8 


138.5  I  2219 


2010 


8.6 

64.9 

8.0 

61.0 

10.5 

70.3 

12.1 

82.6 

ra 

mm 

mm 

68.5 

76.1 

71.1 

117.1 


aims  i 


InpFA 

I  EKE  I 


mmmmvwzl 

[EE  I 

EE 


_ _ BE3GI3Egi 

infWinmrwitWBi 


_ ■EKTn»jrarnggMi 

inmiiivnmnninnrrn 

Timripii 

kSKB 


IN-SITU 


DRY  UNIT  55 
WEIGHT 


P  Pr^PP^P^BIWiWi 

:  »\M  » ?■  mm  i&nct  I»W7!  I 

^BBPWBBPBPBBPPWPPPBPBiSKEI 


112.1  1796 


120.8  1 1935  I  9.1  I  62.5 


121.8  1 1951  9.8  68.7 


F3RII 


■  ■■  ■■ 

I  fPEgj  I!WWSy  EH33 


I5REHI 


79.4 


134.2  12150  I  7.8  I  82.5  10.26 


iEtoli 


15.2 


1776  I  14.7  176.6  10.52 


1932  I  7.7  152.0 


116,1  11860 


I  ami 


58.6  10.45 


IBmmB]  I 


46.5  10.32 


124.1  1 1988 


124.5 


120.1  1 1924  I  10.5 


12.1 


138.5  I  2219  I  5.2  I  68.5 


2006 


125.5  I  2010  I  9.0  I  71.1 


11.3 


IwPmI 

KR9R1I 


Era  anii 


COMPACTED 


MAXIMUM 
ORY  DENSITY 


(pel)  |(P|/«3) 


H  ^Zil  =  =£2 


M  u  o  I  H  3o|OW 


M  1*4 

3  5 

O 


\m\ 

I  GUI 


ilWRifflHflBli 


67.5  0.31 


10.8  170.6 
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LECHUGUILLA  DESERT.  ARIZONA 


HI  SITING  INVEST IGATIOW 
DEPARTMENT  01  THE  AIR  FORCE  -  SAMS0 


III 


♦Indicates  that  test  has  been  performed  and  results  are  included  in  this  appendix 
* ‘Trench 


PERCENT  FINER  BY  WEIGHT 


EVE  OPENING  U  S  STANDARD  SIEVE 


GRAVEL 


IV  3/4"  3/8" 


100  1  81  72 1  57 


SANO 


10 


44 


40 

100 

200 

22 

14 

8 

94  71  48  17 


39  26  17 


100  I  98 1  97 1  89  I  77 1  48  I  33  I  26 


100 

98 

92 

84 

67 

71 

55 

32 

20 

15 

SM 

122.6 

1964 

KS9 

SM 

120.8 

1935 

10.6 

ML 

118.6 

1900 

12.7 

mm 

132.9 

2129 

1001  981  93 1  711  SOI  33 


100 

98 

96 

100 

65 

13 

921  83 1  78 1  69  58 


43 

19 

29 

13 

71 

_ 48. 

_ 84_ 

79 

27 

10 

100 1  92 1  85  1  72 1  43  I  31 1  25 


100 

98 

96 

85 

66 

33 

100 

94 

78 

92 

85 

65 

33 

25 

22 

17 

97 

74 

29 

15 

85 

64 

36 

27 

100  96  88  58  45  25 


991  911  73  38  311  26 


52 


Xuded  in  this  appendix. 


FN-TK-11 


PERCENT  FINER  BY  WEI 


STANDARD  SIEVE  OPENING 


U  S  *1 


iraacni 
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LECHUGUILLA  DESERT,  ARIZONA 


HI  SUING  INVESTIGATION 
DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 


mu 


fW-TH-H 


♦Indicates  that  test  has  been  performed  and  results  are  included  in  this  appei 
♦♦Trench 


FN-TR-1 9 


TR-1  9 


SUMMARY  OF  UNCONFINED  COMPRESS  1 
PAGE  t  OF  2 

LECHUGUILLA  DESERT,  ARIZE 

ON  TESTS 

INA 

D 

MX  SUING  INVEST  1  GAT  ION 

EPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

H 

hUGRO  NATIONAL,  INC.  1 

FN-TR-1  9 


FN-TR-19 


BORING 

NO. 

SAMPLE 

NO. 

SAMPLE  INTERVAL 

n 

MAXIMUM 

SHEAR  STRENGTH 

FEET 

METERS 

ks( 

kN/m  2 

L0-A-4 

IS 

10.8-11.3 

3.29-3.44 

SM 

1.3 

62 

1.8 

86 

10.8-11.3 

3.29-3.44 

SM 

4.0 

192 

4.2 

201 

H3 

10.8-11.3 

3.29-3.44 

SM 

8.0 

383 

8.6 

412 

LD-A-10 

■si 

10.5-11.0 

3.20-3.35 

SC 

1.3 

62 

3.7 

177 

10.5-11.0 

3.20-3.35 

SC 

MEM 

192 

7.2 

345 

El 

10.5-11.0 

3.20-3.35 

SC 

8.0 

383 

10.6 

508 

LD-B-1 

P-2 

3.05-3.23 

SC 

1.2 

57 

2.1 

101 

P-2 

3.05-3.23 

SC 

4.0 

192 

5.2 

249 

P-2 

3.05-3.23 

SC 

m 

383 

9.6 

460 

LD-B-2 

mm 

10.5-11.0 

3.20-3.35 

SP  SM 

1.2 

57 

1.2 

57 

10.5-11.0 

3.20-3.35 

SP  SM 

4.0 

192 

3.0 

144 

I 

10.5-11.0 

3.20-3.35 

SP  SM 

8.0 

383 

6.1 

292 

LD-B-7 

0-1 

5.5-6. 0 

1.68-1.B3 

SC 

0.7 

34 

1.6 

77 

|3| 

5. 5-6.0 

1.68-1.83 

SC 

mm 

96 

2.4 

115 

131 

5.5-6. 0 

1.68-1.83 

SC 

m 

192 

5.1 

244 

LO-B-1 0 

■a 

5. 2-5. 7 

1.59-1.74 

SC 

0.7 

34 

1.4 

67 

o 

5. 2-5. 7 

1.59-1.74 

SC 

2.0 

96 

3.5 

168 

HO 

5. 2-5. 7 

1.59-1.74 

SC 

4.0 

192 

5.0 

239 

LD-B-1 7 

P-2 

10  0-10.6 

3.05-3.23 

SM 

1.2 

57 

1.0 

48 

P-2 

| 

3.05-3.23 

SM 

MEM 

192 

3.9 

187 

P-2 

10.0-10.6 

3 . 05-3 . 23 

SM 

8.0 

383 

6.8 

326 

LO-C-I 

P-1 

5. 0-5. 6 

1.53-1.71 

SC  SM 

0.6 

29 

0.8 

38 

P-2 

15.0-15.6 

4.58-4.76 

SW  SM 

1.7 

81 

1.9 

91 

LD-C-2 

P-1 

5. 0-5. 6 

1.53-1.71 

SM 

MEM 

29 

0.9 

43 

P-2 

10.6-11.2 

3.23-3.42 

SM 

1.3 

62 

1.4 

67 

P-2 

10.6-11.2 

3.23-3.42 

SM 

4.0 

192 

3.4 

163 

P-2 

10.6-11.2 

3.23-3.42 

SM 

m 

383 

5.1 

244 

SUMMARY  OF  DIRECT  SHEAR  TESTS 
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LECHUGU I LLA  DESERT,  ARIZONA 


Ml  SITING  INVEST  I  GUI  I  ON 
DEPARTMENT  OF  THE  »IR  FORCE  -  SAMSO 


mu 

C-5 


HfnjssRO  natioubl 


— 

SAMPLE 

NO. 

SAMPLE  INTERVAL 

H 

MAXIMUM 

SHEAR  STRENGTH 

FEET 

METERS 

BUI 

ksf 

kti/m2 

MSSSMi 

LD-C-3 

Cl 

50-5.6 

1.53-1.71 

sc 

0.6 

29 

1.1 

53 

P-1 

5. 0-5. 6 

1.53-1.71 

sc 

4.0 

192 

4.7 

225 

P-1 

5.0-56 

1.53-1.71 

sc 

383 

7.8 

373 

LO-C-4 

P-2 

3.05-3.23 

sc 

1.2 

57 

1.4 

67 

P-2 

10.0-10.6 

3.05-3.23 

sc 

m 

192 

4.1 

196 

P-2 

10.0-10.6 

3.05-3.23 

sc 

8.0 

383 

8.2 

393 

LO-C-5 

P-3 

15.0-15.6 

4.58-4.76 

sc 

1 .7 

81 

2.7 

129 

P-3 

15.0-15.6 

4.58-4.76 

sc 

5.0 

239 

5.3 

254 

P-3 

15.0-15.6 

4.58-4.76 

sc 

10.0 

479 

8.2 

393 

LD-C-B 

P-2 

3.05-3.23 

SM/SC 

1.2 

57 

1.4 

67 

P-2 

10.0-10.6 

3.05-3.23 

SM/SC 

m 

192 

3.3 

158 

P-2 

10.0-10.6 

3.05-3.23 

SM/SC 

8.0 

383 

6.7 

321 

BB 

1.53-1.71 

SC 

0.6 

29 

4.4 

211 

P-3 

20. 2-20.6 

6.16-6.28 

SW/SM 

2.3 

110 

1.7 

81 

LD-D-3 

P-2 

10.0-10.6 

3.05-3.23 

SC 

1.2 

57 

2.6 

124 

P-2 

10.0-10.6 

3.05-3.23 

SC 

4.0 

192 

4.8 

230 

P-2 

3.05-3.23 

SC 

ma 

383 

8.5 

407 

SUMMARY  OF  DIRECT  SHEAR  TESTS 
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LECHUGU I LLA  DESERT.  ARIZONA 


ta«u 

C-5 


Ml  siting  investigation 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


FN-TR-1  9 


COMPOSITE 

SAMPLE 

NO. 


SPECIFIC 

MAXIMUM 

ORY  DENSITY 

GRAVITY 

pc  < 

k  g  /ij3 

2.74 

133.0 

2130 

2.87 

132.5 

2122 

2.67 

132.0 

2114 

2.67 

135.0 

2162 

OPTIMUM  COMPACTED 


□I 


COMPACTED  PERCENT  OF 
MOISTURE  MAXIMUM 
(S)  DRY  DENSITY 


88.9 


94.7 


97.9 


114.6 

1836 

123.6 

1980 

129.2 

2069 

86.8 

5 

93.6 

12 

97.9 

22 

1924 

7.2 

2050 

7.1 

2140 

7.1 

CALIFORNIA  BEARING  RATH 

0 

(CBR)  TEST  RESULTS 

LECHUGUILLA  DESERT,  ARIZONA 

MI  SITING  INVEST  1  GIT  1  ON 

FI  GUM 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-6 

FN-TR-1 9 


BORING  SAMPLE 
NO.  NO.  1 


LD-A-3  S-5 


LD-A-5 


LD-A-B 


LD-A-8  0-6 


LD-A-9  S-5 


LD-A-1 


LD-B-2  S-4 


LD-B-4  B-4 


LD-B-7 


LD-B-15 


ld-b-ib 


LD-C-3  P-3 


P-4 


LD-T-1  B-5 


LD-T-5  B-2 


LD-T-9  B-2 


L0rT-13  B-3 


L0-T-I4  B-3 


SAMPLE  INTERVAL 


HATER  SOLUBLE 


FEET 


15.0-18.5 


15.5-16. 


10.5-11.0 


25.5-26. 


15.0-16.2 


15.5-16. 


16.5-18. 


10.5-11. 


10.5-11. 


20.5-21.0 


15.6-16.2 


21.2-21.6 


15.0-16. 


.5-1.5 


METERS 


4.57-5.03 


4.72-4.88 


3.20-3.35 


7.77-7.92 


4.57-4.97 


4.72-4.88 


5.03-5.49 


3.05-4.57 


3.20-3.35 


3.20-3.35 


6.25-6.40 


4.75-4.94 


6.46-6.58 


4.57-4.88 


.46 


2.44-3.05 


5.79-6.40 


5.79-6.40 


SW/SM  7.5 


SODIUM 

CHLORIDE 

SULPHATE 

mg  'kg 

mg  kg 

mg'kg 

215 

140 

1 98 

105 

46 

66 

1315 

1425 

436 

107 

170 

3 

69 

69 

11 

1000 

790 

790 

520 

380 

630 

290 

335 

43 

1475 

1125 

9490 

1305 

1580 

272 

1240 

1630 

171 

1190 

690 

2610 

950 

840 

610 

3375 

4570 

730 

1775 

3160 

560 

715 

595 

358 

838 

720 

760 

365 

265 

2010 

CHEMICAL  TEST  RESULTS 

LECHUGUI LLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

TABLE 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-7 

i 


UNIFIED  SOIL  CLASSIFICATION  SYSTEM 
(USCS) 


Well  graded  gravels,  gravel-sand  mixtures, 
little  or  no  fines. 


Poorly  graded  gravels  or  gravel  sand  mixtures, 
little  or  no  fines. 


Si  Ity  gravels,  gravel -sand-si  It  mixtures. 


Clayey  gravels,  grave  I -sand-c lay  mixtures. 


Well  graded  sands,  gravelly  sands,  little  or 
no  fines. 


Poorly  graded  sands  or  gravelly  sands,  little 
or  no  fines. 


Silty  sands,  sand-silt  mixtures. 


Clayey  sands,  sand-clay  mixtures. 


Inorganic  silts  and  very  fine  sands,  clayey 
si  Its  with  slight  plasticity. 


Inorganic  clayey  and  elastic  silts  of  high 
plasticity. 


Inorganic  clays  of  low  to  medium  plasticity, 
gravelly  clays,  sandy  clays,  silty  clays. 


Inorganic  clays  of  high  plasticity. 


UNIFIED  SOIL  CLASSIFICATION  SYSTEM 
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LECHUGUILLA  DESERT.  ARIZONA 


MX  SITING  INVESTIGATION  Heu»l 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  C“ 1 


IIBHO  HATIOMAt  INC. 


loll 


DEPTH 


SIEVE 

ANALYSIS 


SAMPLE  TYPES 

m  STANDARD  PENETRATION  TEST 


M  FUGRO  DRIVE 

rm  bulk 


ITCHER  TUBE 


BORING  DETAILS 

ELEVATION  :  430*  (I3lm) 

DATE  ORILLED  :  24  April  1977 
DRILLING  METHOD  :  Hollow  Stow  Augor 
HOLE  DIAMETER  :  6  5/B"  ( 16Smm) 
GEOPHYSICAL  LOGS •  Ca I p .No tG ,NN .NG , GG . GM 
CASING  INSTALLED  :  Nona 
WATER  LEVEL  :  Hot  Apparont 


ENGINEERING  PARAMETERS 

N  —  STANDARO  PENETRATION  TEST  (ASTM:  0-1 588-67 ) 

R  -  N  VALUE  GREATER  THAN  100  BLOWS/ FOOT 

A  -  DRY  UNIT  WEIGHT  (ASTM:  0-2937-71) 

• -  MOISTURE  CONTENT  (ASTM:  0-2216-71) 

NR  —  NO  RECOVERY 


LOG  OF  BORING  LO-A-1 

LECHUGUILLA  OESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

FIGURE  | 

OEPARTMF.NT  OF  THE  AIR  FORCE  -  SAMSO 

im  A  ’  -A—-* 

LLjlijB 

FN-TR-1  9 


SOIL  DESCRIPTION 


SIEVE 

ANALYSIS 


21  58  21 


SILTY  SAND,  brown.  fine  to  coarse, 
veil  graded,  very  dense,  dry,  sub- 
^  angular,  calcareous:  some  cobbles 
(0  to  2')  and  gravel  (15'  to  33’). 


13  68  19  NP 


CLAYEY  SAND,  broarn.  fine  to  coarse, 
poorly  grade,  very  dense,  dry, 

__  subangular.  calcareous:  trace  ol 
4L  gravel  and  cobbles,  increasing 
gravel  and  cobble  content  be  I  oav 
38’;auger  refusal  at  45.5’  (13.9m). 


2  74  24 


Total  Depth  45.5*  (13.9m) 


DO  STANOARD  PENETRATION  TEST 


FUGRO  DRIVE 


rm  bulk 


■I  PITCHER  TUBE 

ENGINEERING  PARAMETERS 

N  —  STANDARO  PENETRATION  TEST  ( AS TM :  0-158G-67) 

R  -  N  VALUE  GREATER  THAN  100  SLOWS, FOOT 

A  —  DRY  UNIT  WEIGHT  (ASTH:  0-2937-71) 

•  -  MOISTURE  CONTENT  ( AS  TM  :  D-22I6-7I) 

NR  —  NO  RECOVERY 


BORING  DETAILS 

ELEVATION  :  980'  (299m) 

OATE  DRILLED  :  2  May  1977 
DRILLING  METHOD  :  Hollow  Stem  Auger 
HOLE  DIAMETER  :  6  5,8”  (168mm) 
GEOPHYSICAL  LOGS:  Ca I p , Na tG , NN ,NG , GG.GM 
CASING  INSTALLED  :  Mona 
WATER  LEVEL  :  Not  Apparent 


LOG  OF  BORING  LD-A-2 
LECHUGUILLA  DESERT,  ARIZONA 


MX  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


1 


i-tr-i  9 


BUI  FUGRO  DRIVE 

rm  bulr 


gH  PITCHER  TUBE 

ENGINEERING  PARAMETERS 

N  —  STANDARD  PENETRATION  TEST  ( ASTH :  O-t 586-67 ) 
R  —  N  VALUE  GREATER  THAN  100  BLOWS  FOOT 
A  —  DRV  UNIT  WEIGHT  (ASTH:  0-2937-71) 

• - MOISTURE  CONTENT  ( ASTM :  0-2216-7!) 

NR  —  NO  RECOVERY 


DRILLING  METHOD  :  Hollow  Stem  Auger 
HOLE  DIAMETER  :  6  5  8"  (168mm) 
GEOPHYSICAL  LOGS:  Nona 
CASING  INSTALLED  :  None 
WATER  LEVEL  :  Not  Apparent 


LOG  OF  BORING  LD-A-3 
LECHUGUILLA  DESERT,  ARIZONA 


MI  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMS'! 


rret/af 

C-4 


rpi 


\ 


FN-TR-1  9 


SOIL  DESCRIPTION 


SIEVE 

ANALYSIS 


SILTY  SAND,  bro*n,  fine  to 
coarse,  poorly  graded,  dense, 
dry,  subangular,  calcareous; 
trace  of  gravel;  clayey  sand 
(5’  to  8'). 


2  66  32  NP 


I  51  48  25  6 


5  76  19  23  3 


CLAYEY  SAND,  hro*n,  tine  to 
SC  coarse,  very  dense,  dry,  sub- 

angular  to  subrounded,  calcareous; 
trace  of  gravel . 


SILTY  SAND,  broen.  fine  to 
SM  coarse,  veil  graded,  very  dense, 
dry,  subrounded,  calcareous; 
trace  of  gravel 


Total  Depth  51.5'  (15.7m) 


53  47  31  113 


2  65  33  29  9 


OD  STANDARD  PENETRATION  TEST 
B  B  FUGRO  DRIVE 
HD  SULK 

ISI  PITCHER  TUBE 

ENGINEERING  PARAMETERS 

N  —  STANOARO  PENETRATION  TEST  (ASTM:  0-1586-67) 
R  —  N  VALUE  GREATER  THAN  100  BLOWS  FOOT 

A  -  ORY  UNIT  WEIGHT  (ASTM;  0-2937-71) 

•  -  MOISTURE  CONTENT  (ASTM:  0-2216-71) 

NR  —  NO  RECOVERY 


BORING  DETAILS 

ELEVATION  :  750' 

OATE  DRILLED  :  5  Ma> 
DRILLING  METHOO  :  Ho  1 1 
HOLE  DIAMETER  :  6  5/1 
GEOPHYSICAL  LOGS:  None 
CASING  INSTALLED  :  None 
WATER  LEVEL  :  Not 


750'  (229m) 

5  May  1977 
Hollo*  Stem  Auger 

6  5/6"  (168mm) 


Not  Apparent 


|  LOG  OF  BORING  LD-A-4 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

n  cum 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

SOIL  DESCRIPTION 


SILTY  SANO,  light  broan,  fins 
to  coarse,  poorly  graded,  dry, 
subangular,  calcareous:  sand, 
very  dense  (3‘  to  5.5'). 


CLAYEY  SANO,  reddish  broan. 
sc  fine  to  coarse,  aelf  graded, 
*  very  dense,  dry,  calcareous: 
some  silt. 


SILTY  SANO,  broan.  fine  to 
SM  coarse,  very  dense,  dry.  cal¬ 
careous:  trace  of  grevel . 


CLAYEY  SANO,  broan,  fine  to 
SC  coarse,  poorly  graded,  very 
dense,  dry,  calcareous: 
scattered  caliche  nodules. 


SAND,  broan.  fine  to  coarse 
poorly  graded,  very  danse, 
dry.  subangular,  calcareous; 
trace  of  silt  and  gravel;  . 
silty  sand,  aell  graded  (40.5’ 
to  48'). 


Total  Oepth  51.3'  (15.6m) 


STANDARD  PENETRATION  TEST 
FUGRO  DRIVE 


m  bulk 


91  PITCHER  TUBE 

ENGINEERING  PARAMETERS 

N  —  STANOARO  PENETRATION  TEST  (ASTM:  0-1586-67) 
R  —  N  VALUE  GREATER  THAN  100  BLOWS  FOOT 
A  —  DRY  UNIT  WEIGHT  (ASTM:  0-2937-71) 

•  -  MOISTURE  CONTENT  ( ASTM  :  0-2216-71) 

NR  —  NO  RECOVERY 


SIEVE 

ANALYSIS 


2  65  33  36  17 


9  55  36  32  9 


2  87  11 


12  58  30  NP 


11  78  11  NP 


isoo 

A(kg/m3) 


BORING  DETAILS 

ELEVATION 
DATE  DRILLED 
DRILLING  METHOO 
HOLE  DIAMETER 
GEOPHYSICAL  LOGS 
CASING  INSTALLEO 
WATER  LEVEL 


640*  (195m) 

7  May  1977 
Holloa  Stem  Auger 
6  5/8"  (168mm) 

None 
None 

Not  Apparent 


LOG  OF  BORING  ID-A-5 
LECHUGUI LLA  DESERT,  ARIZONA 


MX  SITING  INVESTIGATION 
DEPARTMENT  OF  The  air  force  -  SAMSO 


TR-19 


SOIL  DESCRIPTION 


SILTY  SAND,  light  brown,  fine 
to  coarse,  poorly  gradsd,  dry. 
calcareous;  trace  of  gravel. 


CLAYEY  SAND,  brown,  fine  to 
coarse,  poorly  graded,  very  dense, 
dry.  subrounded,  calcareous  (2.5* 
to  43*);  trace  of  gravel; 
gravelly  sand,  well  graded  (43*  to 
48’). 


Total  Depth  51.5'  (15.7) 


■nj»!TIWT!TtWfT!WF!rBniWrr™ 

hi 

IH 

IH 

IH 

IH 

IH 

1 

1 

1 

HI 

HI 

II 

II 

II 

SIEVE 

ANALYSIS 


t  72  27  41  21 


6  72  22  68  39 


4  64  32  40  22 


22  69  9  36  10 


□n  STANDARD  PENETRATION  TEST 
1  i  FUGRO  DRIVE 

HD  3UU 

Bl  PITCHER  TUBE 

ENGINEERING  PARAMETERS 


R  -  N  VALUE  GREATER  THAN  100  BLOWS  FOOT 

A  —  DRY  UNIT  WEIGHT  (ASTM:  0-2937-71) 

• -  MOISTURE  CONTENT  (ASTM;  0-2216-7!) 

NR  —  NO  RECOVERY 


BORING  DETAILS 

ELEVATION  :  940*  (287m) 

DATE  ORILLEO  :  9  «»V  >977 
DRILLING  METHOD  :  Hollow  Stee  Auger 
HOLE  DIAMETER  :  6  5/8"  (I68m») 
GEOPHYSICAL  LOGS:  None 
CASING  INSTALLED  :  None 
WATER  LEVEL  :  Not  Apperent 


•67) 

LOG  OF  BORING  LD-A-6 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

MWM 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

o 

1 

— i 

FN-TR-I 9 


SOIL  DESCRIPTION 


GRAVELLY  SANG,  brown,  fine  to 
coarse,  dry.  subrounded,  cal¬ 
careous;  some  cobbles  and 
boulders. 


SIEVE 

ANALYSIS 


9  78  13 


5  86  9 


W/  GRAVELLY  SAND,  brown,  fine  to 
„  coarse,  well  graded,  very  dense, 
dry.  subrounded,  calcareous; 
trace  of  silt  and  cobbles. 


15  76  9 


SILTY  SANO.  light  brown,  fine 
to  coarse,  well  graded,  very 
dense,  dry,  subrounded,  cal¬ 
careous;  trace  of  gravel. 


Total  Depth  47.9'  (14.6m) 


12  72  16 


OD  STANDARD  PENETRATION  TEST 


FUGRO  DRIVE 


rm  bulk 


SHi  PITCHER  TUBE 

ENGINEERING  PARAMETERS 

N  -  STANOARO  PENETRATION  TEST  (ASTM:  0-1586-67) 

R  —  N  VALUE  GREATER  THAN  100  BLOWS  FOOT 
A  —  ORY  UNIT  WEIGHT  (ASTH:  0-2937-71) 

•  -  MOISTURE  CONTENT  (ASTM :  0-2218-71) 

NR  —  NO  RECOVERY 


BORING  DETAILS 

ELEVATION  :  930' 

DATE  DRILLED  :  >0  Hi 
DRILLING  METHOD  :  Ho  1 1 
HOLE  DIAMETER  :  6  5/1 
GEOPHYSICAL  LOGS:  None 
CASING  INSTALLED  :  None 
WATER  LEVEL  :  Not 


930'  (284m) 

10  Mey  1977 
Hollow  S tea  Auger 
8  5/8"  (168mm) 


Not  Apperent 


LOG  OF  BORING  LD-A-7 
LECHUGUILLA  DESERT,  ARIZONA 


MI  SITING  INVESTIGATION 
DEPARTMENT  Of  THE  AIR  FORCE  - 


SOIL  DESCRIPTION 


SILTY  SANO.  brown.  fin*  to 
coats*,  dry,  subrounded,  cal¬ 
careous;  some  gravel  and  trace 
of  cobbles. 


CLAYEY  SAND,  reddish  brown,  fine 
to  coarse,  poorly  graded,  very 
dense,  dry,  subrounded,  cal¬ 
careous;  trace  of  gravel  and 
cobbles . 


SILTY  SAND,  brown,  line  to 
SM  medium,  very  dense,  dry,  sub¬ 
rounded.  calcareous. 


...  SANDY  SILT,  brown,  hard,  dry, 
calcareous. 


SIEVE 

ANALYSIS 


SILTY  SAND,  brown,  very  dense, 
dry,  subangular,  calcareous; 
fine,  poorly  graded  (28*  to  33’); 
fine  to  coarse,  well  graded  (33* 
to  SO. S');  scattered  thin 
layers  of  sandy  silt;  trace  of 
gravel . 


Total  Depth  50.8*  (15.5m) 


STANDARD  PENETRATION  TEST 
FUGRO  DRIVE 


rm  bulk 


PITCHER  tube 

ENGINEERING  PARAMETERS 

N  —  STANDARD  PENETRATION  TEST  (ASTM:  D-1586-67) 
R  —  N  VALUE  GREATER  THAN  100  BLOWS  FOOT 
A  —  DRY  UNIT  WEIGHT  (ASTM:  0-2937-71) 

•  —  MOISTURE  CONTENT  (ASTM:  0-2216-71) 

NR  —  NO  RECOVERY 


BORING  DETAILS 

ELEVATION  :  550* 
DATE  DRILLED  :  II  Mi 
DRILLING  METHOD  :  Ho  1 1 
HOLE  DIAMETER  :  6  5/1 
GEOPHYSICAL  LOGS i  None 
CASING  INSTALLED  :  None 
WATER  LEVEL  :  Not 


550*  (IBBai) 

11  May  1977 
Hoi  low  Stem  Auger 
6  5/8"  ( 1 68ma  ) 


Not  Apparent 


LOG  OF  BORING  LD-A-8 
LECHUGUILLA  DESERT,  ARIZONA 


MI  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


SOIL  DESCRIPTION 


I  SAND,  gray,  fine  to  coarse,  poorly 
graded,  dry,  subrounded,  cal¬ 
careous;  trace  of  gravel;  loose 
silty  sand  (0  to  0.5'). 


SIEVE 

ANALYSIS 


SM  SILTY  SANO  and  SAND  Interbedded 

Silty  Sand;  brown,  fine  to 
coarse,  medium  dense  to  very 
dense,  dry,  subrounded,  cal¬ 
careous;  trace  of  gravel. 

Sand:  brown,  fine  to  coarse, 
well  graded,  medium  dense  to 
very  dense,  dry,  subrounded, 
calcareous;  trace  of  gravel. 


GRAVELLY  sand,  brown,  fine  to 
coarse,  well  graded,  very  dense, 
dry,  subrounded,  calcareous;  a 
little  silt. 


Total  Oepth  58.8'  (15.5m) 


LflJ  STANDARD  penetration  test 
1  i  FUGRO  DRIVE 

rm  bulk 

Q|  PITCHER  TUBE 

ENGINEERING  PARAMETERS 

N  —  STANOARO  PENETRATION  TEST  (ASTM:  0-1586-87) 

R  -  N  VALUE  GREATER  THAN  100  BLOWS. FOOT 

A  —  DRY  UNIT  WEIGHT  (ASTM:  0-2937-71) 

• -  MOISTURE  CONTENT  (ASTM:  0-2216-71) 

NR  —  NO  RECOVERY 


BORING  DETAILS 

ELEVATION 
DATE  DRILLED 
DRILLING  METHOO 
HOLE  OIAMETER 
GEOPHYSICAL  LOGS 
CASING  INSTALLED 
WATER  LEVEL 


600’  (183m) 

24  May  1977 
Hollow  Stem  Auger 
8  5/8"  (168mm) 
Catp.NatG.NN.NG.GG.GM 
None 

Not  Apparent 


LOG  OF  BORING  LD-A-9 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

MSUM 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-10 

I 


SOIL  DESCRIPTION 


SILTY  SAND,  brown,  fine  to  coarse, 
loose,  dry,  calcareous;  trace  of 
gravel . 


CLAYEY  SAND,  brown,  fine  to 
coarse,  poorly  graded,  very 
dense,  dry,  calcareous;  trace 
of  gravel,  scattered  caliche 
nodules  (1'  to  13'). 


SIEVE 

ANALYSIS 


SILTY  SAND,  brown,  fine  to 
SM  coarse,  wail  graded,  very  dense, 
dry,  calcareous;  trace  of  gravel. 


To  I- 1  Depth  51.5'  (15.7m) 


□E  STANDARD  PENETRATION  TEST 
M  d  FUGRO  ORIVE 

rm  bulk 

QB  PITCHER  TUBE 

ENGINEERING  PARAMETERS 


R  -  N  VALUE  GREATER  THAN  100  BLOWS, FOOT 

A  —  ORY  UNIT  WEIGHT  ( ASTM :  0-2937-71  ) 

•  -  MOISTURE  CONTENT  (ASTM:  0-2216-71) 

NR  —  NO  RECOVERY 


BORING  DETAILS 

ELEVATION  ;  690'  (210m) 

DATE  DRILLED  :  27  May  1977 

DRILLING  METHOD  :  Hollow  Stem  Auger 

HOLE  DIAMETER  :  B  5  8"  (168mm) 

GEOPHYSICAL  LOGS:  Ca I p.Na tG.NN.NG.GG , GM 


CASING  INSTALLED.-  None 

WATER  LEVEL  :  Not  Apparent 

67) 

LOG  OF  BORING  LO-A-1 0 

LECHUGU 1 LLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

ristm 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

SOIL  DESCRIPTION 


SIEVE 

ANALYSIS 


SILTY  SAND,  brown,  vary  dansa, 
dry,  aubangutar,  calcareous:  line 
to  coarse,  wall  graded,  trace  of 
gravel  (0  to  28’):  weathered 
sandstone,  tine,  well  graded 
(28’  to  55.5*):  auger  refusal  at 
55.5’  (16. 9m) 


Total  Depth  55.5’  (16.9m) 


*(*«/») 


OD  STANDARD  PENETRATION  TEST 


FU6R0  DRIVE 


rm  bulk 


EH  PITCHER  TU8E 

ENGINEERING  PARAMETERS 

N  —  STANOARO  PENETRATION  TEST  (ASTM:  0-1588-67) 
R  —  N  VALUE  GREATER  THAN  100  BLOWS  FOOT 
A  —  DRY  UNIT  WEIGHT  (ASTM:  0-2937-71) 

•  —  MOISTURE  CONTENT  (ASTM:  0-2216-71) 

NR  —  NO  RECOVERY 


ELEVATION  :  500’  (152«) 

DATE  DRILLED  :  23  April  1977 
DRILLING  METHOD  :  Hollow  Stew  Auger 
HOLE  DIAMETER  :  6  5/8"  (168m) 
GEOPHYSICAL  LOGS:  Nona 
CASING  INSTALLED  :  None 
WATER  LEVEL  :  Not  Apparent 


LOG  OF  BORING  LD-A-11 
LECHUGUILLA  DESERT,  ARIZONA 


Ml  SITING  INVESTIGATION  MSUWI 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  C-1  2 


SIEVE 

ANALYSIS 
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LOG  OF  BORING  LO-B-I 
LECHUGU 1 LLA  DESERT.  ARIZONA 


MX  SUING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 
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AD-A113  *50  FUGRO  NATIONAL  INC  ■  LONS  BEACH  CA  F/6  8/13 

MX  SITIN0  INVESTIGATION.  GEOTECHNICAL  EVALUATION  OF  LUKE  BOMBIN— ETC<U) 
JAN  78  F0*70*-7?-C-0010 

UNCLASSIFIED  FN~TR-19D-V0L-*-APP-C/D  NL 


SILTY  CUT.  brotn,  hard.  dry.  me- 


SAMPLE  TYPES  BORING  DETAILS 
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I  LOG  OF  BORING  10-B-3 

LECHUGUILLA  DESERT.  ARIZONA 

MX  SITING  INVESTIGATION 

MIIK 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 
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1  LOG  OF  BORING  10-8-4 
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|  LECHUGUIllA  DESERT.  ARIZONA  | 

MX  SITING  INVESTIGATION 
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DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 
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dry,  subraunded,  calcareous;  some 


LOG  OF  BORING  LO-B-1 I 
LECHUGU1 LLA  OESERT,  ARIZONA 


MX  SITING  INVESTIGATION 
DEPARTMENT  Of  THE  AIR  FORCE  SAMSO 


f I  BURE 

C— 24 


•  -  MOISTURE  CONTENT  (ASTM:  0-2216-71) 
NR  -  NO  RECOVERY 


CHE£«Fn  BY  .  _  '  »BBROVE1'  BV 


very  dense,  dry.  subangular,  cal 
eareous;  trace  of  gravel. 


SAMPLE  TYPES  BORING  DETAILS 
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LOG  OF  BORING  LD-B-12 

LECHUGU 1 LLA  OESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

FIGURE 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C— 25 
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SOIL  DESCRIPTION 


SAMPLE  TYPES  BORING  DETAILS 
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SAMPLE  TYPES  BORING  DET/ULS 
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LOG  OF  BORING  LD-B-14 
LECHUGU I LLA  DESERT,  ARIZONA 
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imnTmnm: 


F  I  CURE 

C— 27 


a  -  DRY  UNIT  WEIGHT  (ASTM:  0-2937-71) 
•  -  MOISTURE  CONTENT  (ASTM:  0-2216-71) 
NR  -  NO  RECOVERY 


DEPTH 


MOO  1800  2200 

A(kg/nt3) _ 


CHECKFn  BY  .  _  C _  APPROVE"  ** 


FN-TR-19 


SAMPLE  TYPES  BORING  DETAILS 


Sec  pages  C— 1  to  C-4  I  pi  explanation  ol  logs 


Total  Depth  286  6'  (87  4m) 


CLAY .  brown,  hard,  moist, 
reous;  medium  plasticity 
to  292’);  high  plasticity 


Total  Depth  300  5'  (91  Bw) 
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LOG  OF  BORING  ID-C-4 
LECHUGUILLA  DESERT,  ARIZONA 

lit  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 
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SILTY  SANO.  brown,  subangular  to 
subrounded;  fine,  poorly  graded 


CHEC  IY  _ _ _  YOVEL 
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OfPUPTMENT  Of  JHC  *1*  PORCE  SAMSO  C— >38 


to  coarse,  very  dense,  subangular. 


DEPTH 


SIEVE 

ANALYSIS 
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SOIL  DESCRIPTION 

SIEVE 

ANALYSIS 
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*  •••*.*; ’ *  •  V.V  .V  f  ; 

fv»  ;  *  •  •  A  V*  V 

SILTY  SAND,  light  brown,  poorly  graded  from  0 
to  approximately  6‘,  aall  graded  f r oa  6'  to  12', 
Dry,  angular  to  subroundad,  gravel  lansaa,  weak- 
ty  caaantad;  gravel  and  trace  ol  cobbles^-  si  Igtit- 
ly  aaatbarad  granules,  maximum  particle  size 

7"  (178mm). 
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Hard 

CLArCY  SILT,  dark  brown,  dry,  blacky;  trace  of 
gypsum. 
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37 

14- 

BOB 

D 

Vary 

dense 

SILTY  SAND,  light  brown,  Una,  poorly  graded, 
dry,  subroundad,  none t rat  1 f lad,  moderately  ce¬ 
mented. 

CH 

Hard 

CLAY,  light  graan,  dry.  blocky;  trace  of  black 
organic  material. 
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Vary 

danse 

SILTY  SANO,  light  brown,  fine,  poorly  graded,  dry, 
subroundad,  nonstrat 1 1 iad,  moderately  cemented. 

Q| 

Hard 

CLAY,  light  graan,  dry,  blocky;  trace  of  black 

18- 

••  •  V 
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Vary 

danse 

SILTY  SAND,  light  brown,  fine,  poorly  graded, 
dry,  subroundad,  nonstratlfled,  moderately  ce¬ 
mented. 
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Total  Depth  20.0’  (8.1m) 
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TRENCH  DETAILS 

SURFACE  ELEVATION 
DATE  EXCAVATED 
SURFACE  GEOLOGIC  UNIT 
TRENCH  LENGTH 
TRENCH  ORIENTATION 


420'  (1 28m) 

25  April  1977 
A  5  i  f 

80'  (24.4*) 
N70E 
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LECHUGUILLA  DESERT,  ARIZONA 
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SOIL  DESCRIPTION 


leaQmmm 


SILTY  SAND,  light  brown,  fin*,  poorly  graded, 
dry,  subangular  to  subrounded,  lenticular  gra¬ 
vel  deposits,  nonceaented  Iron  0  to  5',  moder¬ 
ately  ceaentad  from  5*  to  8.5*;  gravel  and  trace 
of  cobbles,  slightly  to  very  weathered  granitics, 
aaiiaua  particle  size  6”  (152aa). 


48  48  33 


CLAYEY  GRAVEL,  reddish  brown,  fine  to  coarse, 
nedarataly  well  graded,  dry,  subangular  to 
rounded,  nonstratlf lad,  aoderately  cemented; 
gravel  and  trace  of  cobbles,  slightly  to  very 
weathered  granitics,  aaziaua  particle  aij>a 
\2"  (51mm). 


CLAYEY  SANG,  Ians,  light  brown,  low  plasticity. 


CLAYEY  GRAVEL,  saae  as  GC/SC  above. 


SILTY  SAND,  brown,  fine  to  medium,  poorly  graded. 
Vary  dry.  subenguler,  nonstretif ied.  strongly  cemented; 

denee  8'*vel  end  trace  of  cobbles,  slightly  to  very 

weathered  granitics,  aasimum  particle  size  4" 
(102mm). 


58  33  NP 


Total  Oepth  20.0'  (6.1m) 


TRENCH  DETAILS 

SURFACE  ELEVATION 
DATE  EXCAVATED 
SURFACE  GEOLOGIC  UNIT 
TRENCH  LENGTH 
TRENCH  ORIENTATION 


540'  (16m) 

26  April  1977 
A5yf (A5I  f ) 

60'  (18.3m) 

N85* 


LOG  OF  TRENCH  LO-T-2 
LECHUGU I LLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION  nsuar 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  C-42 


SOIL  DESCRIPTION 


SILTY  SAND,  light  broin,  tine,  poorly  graded, 
dry,  tubanguler  to  subrounded,  nonetratl  Med, 
noncenented;  gravel,  fresh  to  slightly  leathered 
granltics,  mailmun  particle  size  2"  (51m). 


lUBSBHQOan 


1179101  NP 


SAND,  light  brom  from  6**  to  IB’,  broin  iron  18* 
to  20*.  fine  to  coarse,  isll  graded,  dry,  sub- 
angular  to  rounded,  cross-bedded,  noncenented 
from  6"  to  IB*,  isakly  cenentad  iron  IB*  to  20'; 
trace  ot  cobbles  and  boulders,  trash  to  slightly 
leathered  granftlcs,  naxinua  particle  size  12” 
(305m). 


31  57  12  NP 


Total  Oepth  20.0'  (6.1m) 


660'  (201  m) 

26  April  1977 
A5y 

52'  (15.8m) 
N5E 


LOG  OF  TRENCH  LD-T-3 
LECHUGUILLA  DESERT,  ARIZONA 


MI  SITING  INVESTIGATION 
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SOIL  DESCRIPTION 


SILTY  SAND,  light  brown,  (in*,  poorly  graded, 
dry,  angular  to  subroundod,  nonstratif lod,  non- 
caaentad;  gravel,  trash  to  slightly  oosthorod 
granitlcs  and  aetaaorphics.  maximum  particle 
size  2“  (51  ■■). 


SANDY  CLAY,  brown,  tino  to  aedjua.  slightly 
■olst,  angular  to  subroundod,  crost-bods. 
■aakly  cemented;  gravel,  trash  to  slightly 
■authored  granitlcs  and  aetaaorphics,  aaxl- 
aua  particle  size  2“  (5taa). 


SIEVE 

ANALYSIS 


|Q3EQQ]Q3Q]| 


2  71  27  NP 


SAND,  tight  brown,  lino  to  medium,  wall  graded, 
dry,  angular  to  subroundod,  cross-beds,  weakly 
to  moderately  caaantad;  gravel,  slightly  to  aod- 
arataly  weatharod  granitlcs  and  aatamorph ics, 
maxi  nun  particle  size  2”  (5lma). 


t  33  66  35  14 


Total  Depth  20.0'  (6.1m) 


TRENCH  DETAILS 

SURFACE  ELEVATION 
OATE  EXCAVATEO 
SURFACE  GEOLOGIC  UNIT 
TRENCH  LENGTH 
TRENCH  ORIENTATION 


410'  (125m) 
2  May  1877 
A5y  I 

58'  (17.7m) 
N39E 


LOG  OF  TRENCH  LD-T-4 
LECHUGU I LLA  DESERT,  ARIZONA 


MX  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


m  suet 

C-44 


T-iii'l 


i mi: 


I  CLAYEY  SAND,  brown  to  reddish  brown,  fine  to 

*-oos*  I  medium,  poorly  graded,  dry,  angular  to  sub- 
I  angular,  nonstratltlad,  noncemantod;  gravel, 
(rash  to  vary  leathered  granitics  and  Betamor- 
phics,  maximum  particle  size  2.5*  (64ma). 


SILTY  SAND,  tight  brown,  fine  to  coarse,  poorly 
graded,  dry,  subangular,  nonstratif ied.  weakly 
cemented;  gravel,  fresh  to  very  weathered  gra¬ 
nitics  and  matamor ph ics .  maximum  particle  size 
2.5"  (64bb). 


SANDY  CLAY,  light  grayish,  green,  fine  to  coarse. 
cl  u» r h  poorly  graded,  dry.  subangular,  nons t ra 1 1 f I ed . 

11  Haro  moderately  cemented;  gravel,  slightly  weathered 
gran  i  tic. 


SILTY  SAND,  light  brown,  fine  to  coarse,  poorly 
graded,  dry,  subangular,  nons t rat  1 1 ied ,  modar- 
ately  cemented. 


SAND,  reddish  yellow,  fine,  poorly  graded,  dry. 
subangular,  nons  t  ra  t  i  f  I  ed ,  moderately  ceaiented. 


SANDY  SILT,  light  yellow,  fine,  poorly  graded, 
dry,  subangular,  nons t rat  I f ied .  weakly  cemented. 


.  SILTY  SAND,  light  grayish  green,  poorly  graded, 

SM  Dense  subangular,  nons t ra t i f  ied ,  moderately  ce¬ 

mented;  trace  of  moderately  weathered  granitic 
grave  I . 


stiff  SANDY  SILT,  light  yellow,  line,  poorly  graded, 

dry,  subangular,  nonstratltlad.  weakly  cemented. 


Medium  SILTY  SAND,  light  brown,  fine,  poorly  graded, 
dense  dry,  subangular  nons t ra t i f i ed .  weakly  cemented. 


TRENCH  DETAILS 

SURFACE  ELEVATION 
DATE  EXCAVATED 
SURFACE  GEOLOGIC  UNIT 
TRENCH  LENGTH 
TRENCH  ORIENTATION 


ipsjHimntl 


15  60  25 
1  65  34  24 


2  65  33 


540’  (165m) 
3  May  1977 
AS  I  f 

8P  (18.6m) 

N64W 


LOG  OF  TRENCH  LD-T-5 
LECHUGUILLA  DESERT,  ARIZONA 


MX  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


C-45 


FN-TR-I 9 


SOIL  DESCRIPTION 


CLAYEY  SAND,  light  brain,  tint,  poorly  grtdod, 
dry,  angular  to  tubangular,  nonatratlt ltd, 
weakly  cemented;  grayal,  slightly  to  vary 
weathered  granitic:  and  matasorphlca,  sail- 
fflus  particle  lilt  3"  (78am). 


SILTY  SANO,  brown,  fine  to  coarse,  poorly  graded, 
slightly  moist,  angular  to  subanguiar,  nonstrati- 
fled.  moderately  cemented;  graval  and  trace  of 
cobblaa,  slightly  to  very  leathered  granitlcs 
and  metamorphlcs,  maximum  particle  size  6** 
(152mm). 


QUARTZ  NONZON I TE ,  very  leathered,  triable. 


IB3EH2HUI 


S  89  23  27 


IS  68  17 


TRENCH  DETAILS 

SURFACE  ELEVATION 
DATE  EXCAVATES 
SURFACE  GEOLOGIC  UNIT 
TRENCH  LENGTH 
TRENCH  ORIENTATION 


900’  (274m) 
4  May  1977 
Ah i  f 

34’  (10.4m) 
NI2R 


LOG  OF  TRENCH  LD-T-6 
LECHUGUILLA  DESERT,  ARIZONA 


MX  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


C-46 


METERS 


SOIL  DESCRIPTION 


SILTY  SAND,  light  brown,  tin*  to  coarse,  woll 
gradod,  slightly  moist,  angular  to  subangular, 
nonstratif led,  weakly  cemented;  gravel,  moder¬ 
ately  to  very  weathered  granules,  maiimum 
particle  sl2e  2“  (51mm). 


lEEBinnni 


3  90  7 


CLAYEY  SAND,  reddish  brown,  fine  to  medium, 
poorly  graded,  slightly  mol s t , subangu lar ,  non- 
stratifled,  moderately  cemented;  gravel,  moder¬ 
ately  to  very  weathered  granules  maiimum 
particle  size  2”  (51mm). 


15  65  20  43  21 


SILTY  SAND,  reddish  brown,  medium  to  coarse, 
poorly  graded,  slightly  moist,  angular  to  sub- 
angular,  nons t ra t I f ied ,  moderately  cemented; 
gravel,  moderately  to  very  weathered  granitics, 
maiimum  particle  size  2”  (51mm). 


CLAYEY  SAND,  brown,  fine  to  medium,  poorly 
graded,  slightly  moist,  subangular,  nonstrati- 
lied,  moderately  cemented;  gravel,  moderately 
to  very  weathered  granitics,  maiimum  particle 
s ize  2"  (51mm). 


4  163  33  29  12 


Total  Depth  21 .0*  (6.4m) 


TRENCH  DETAILS 

SURFACE  ELEVATION 
DATE  EXCAVATEO 
SURFACE  GEOLOGIC  UNIT 
TRENCH  LENGTH 
TRENCH  ORIENTATION 


890’  (271m) 
4  May  1977 
ASy  f (AS i f ) 
55'  (16.8m) 
N10E 


LOG  OF  TRENCH  LD-T-7 
LECHUGUI LLA  DESERT,  ARIZONA 


MI  SITING  INVESTIGATION 
(!( PAPTMENT  Of  THE  AIR  FORCE  SAMSC 


C— 47 


SOIL  DESCRIPTION 


SILTY  SAND,  light  brown,  flm  to  coarse,  poor¬ 
ly  graded,  dry,  aubangular,  nonstratllled, 
weakly  cemented;  gravel,  (rath  granltlca,  maxi¬ 
mum  particle  size  0.5"  (13m). 


IQ3B3BHQD1] 


9  65  26  54  32 


CLAYEY  SAND,  reddish  brown,  tine  to  medium, 
slightly  moist,  subangular  to  subrounded,  non- 
strati (lad,  moderately  cemented  from  2.2'  to 
5.5*.  strongly  cemented  from  5.5*  to  18';  gravel, 
(rash  granltlca,  gaxlmum  particle  size  0.5" 
(13mm). 


3  58  39  32  12 


Total  Depth  19,0'  (5.8m) 


TRENCH  DETAILS 

SURFACE  ELEVATION 
DATE  EXCAVATEO 
SURFACE  GEOLOGIC  UNIT 
TRENCH  LENGTH 
TRENCH  ORIENTATION 


880'  (268m) 
5  May  1977 
ASIy!(A5|f) 
80’  (18.3m) 
N83E 


LOG  OF  TRENCH  LD-T-8 
LECHUGUILLA  DESERT,  ARIZONA 


Ml  SUING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


C-48 


BULK  SAMPLE 


SOIL  DESCRIPTION 


SILTY  SAND,  light  brown,  tin*  to  aadlua,  pool* 
ly  graded,  dry,  angular  to  aubangular,  non- 
otratltlod,  noncomontod;  gravol  and  tree*  of 
eobbloa,  (lightly  «ea tho r od  granitic*.  aailaua 
particle  •  I za  3.5"  (89aa). 


[03B3Q1EDDI1 


Its  58  23 


CLAYEY  SAND,  reddish  broan,  Lina  to  coarsa, 
poorly  graded,  slightly  noist,  non* t rat  1 1 1  id , 
strongly  caaientad  Iron  1.5*  to  B*  and  Iron  11* 
to  16*.  moderately  ceaonted  froa  6*  te  11‘, 
aaslaua  particle  siza  1**(25aa). 


‘  68  28  42  20 


GRAVELLY  SAND,  brown,  tin*  to  coarso,  poorly 
graded,  slightly  noist,  subangular  to  subround' 
ad,  poorly  stratified,  strongly  conontad;  gra¬ 
vel  and  soaa  cobbles,  fresh  to  nodorataly 
weathered  granltics,  maiiaua  particle  six*  6" 
(152aa). 


Total  Depth  21 .0’  (6.4m) 


IB  46  12  37  17 


TRENCH  DETOILS 

SURFACE  ELEVATION 
DATE  EXCAVATED 
SURFACE  GEOLOGIC  UNIT 
TRENCH  LENGTH 
TRENCH  ORIENTATION 


980*  (293m) 
6  Nay  1977 
AS « y 

54*  (18. 5n) 
NSI 


LOG  OF  TRENCH  LD-T-9 
LECHUGUILLA  DESERT,  ARIZONA 

MX  SUING  INVESTIGATION  rtsuat 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  C-49 


BULK  SAMPLE 


SOIL  DESCRIPTION 


IQ3E3BIGDQII 


SILTY  SAND,  broin,  fin*  to  coarse,  poorly  graded, 
slightly  moist,  aubangular.  poorly  stratified, 
noncenented  from  0  to  1*.  moderately  cemented 
Iron  I'  to  IS. 6';  gravel,  moderately  leathered 
granules,  maximum  particle  sire  I"  (25mm). 


27  NP 


CLAYEY  SAND,  light  broen.  fine  to  coarse,  poorly 
graded,  slightly  moist,  subangular,  poorly  stra¬ 
tified,  strongly  cemented;  gravel,  moderately 
leathered  granitics,  maximum  particle  size  1* 
(25mm). 


Total  Depth  21 .0’  (6.4m) 


39  34  14 


TRENCH  PETALS 

SURFACE  ELEVATION 
DATE  EXCAVATED 


710*  (218m) 
7  May  1977 


SURFACE  GEOLOGIC  UNIT  :  ASyl(ASil) 


TRENCH  LENGTH 
TRENCH  ORIENTATION 


56’  (17. 1«) 
N-S 


LOG  OF  TRENCH  LD-T-10 
LECHUGUI LLA  DESERT,  ARIZONA 


MI  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


C-50 


BULK  SAMPLE 


FN-TR-1 9 


SOIL  DESCRIPTION 


ANALYSIS 


lEiEjnimai 


SILTY  SANO,  light  brown,  t In*,  poorly  graded, 
dry,  subangular,  nonstratlt led,  ooikly  ceaented; 
gravel,  (rath  to  slightly  aaatharad  granules, 
aaxlaua  particle  size  0.8”  (20aa). 


CLAYEY  SANO,  broon,  fine  to  coarso.  poorly 
graded,  slightly  moist,  nonstratlt lad,  oeakty 
to  aoderatety  eaaantad;  gravel,  fresh  to  slight¬ 
ly  weathered,  grant  tics,  maximum  particle 
size  0.8”  (20am). 


3  60  37  46  28 


SILTY  SAND,  light  brown,  medlua  to  coarse,  poor¬ 
ly  graded,  slightly  aoist,  nonstratlt ied,  moder¬ 
ately  eaaantad. 


CLAYEY  SAND,  brown,  fine  to  coarse,  poorly 
•#,Y  graded,  dry,  lensed,  moderately  to  strongly 
<‘0n**  cemented,  maximum  particle  size  0.5"  (t3aa). 


SANDY  SILT,  brown,  fine  to  aedlua,  dry,  aodor- 
ately  cemented. 


17  63  20  38  19 


Total  Oepth  21.0'  (6.4m) 


TRENCH  DETOILS 

SURFACE  ELEVATION  :  880’  (207m) 

OATE  EXCAVATED  :  8  May  1977 

SURFACE  GEOLOGIC  UNIT  :  *5yf 

TRENCH  LENGTH  52'  (IS. 8a) 

TRENCH  ORIENTATION  :  N30* 


LOG  OF  TRENCH  LD-T-11 
LECHUGU I LLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION  ' 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO  C 


BULK  SAMPLE! 


FN-TR-1 9 


SOIL  DESCRIPTION 


SILTY  SAND,  light  broan.  tin*,  poorly  gradad, 
dry,  subangular.  nonttrotlfiod,  aeakty  ceaented; 
gravel.  (rath  to  moderately  aeathered  granitic*, 
aailaua  partlcla  sir*  0.8"  (20aa). 


ANALYSIS 


IQ303KDD3IZII 


to  60  30 


CLAYEY  SAND,  broan,  tine  to  aedlun.  poorly 
gradad,  slightly  ao 1st,  subangular  to  subroundad. 
lensad,  aodarately  cemented;  gravel,  trash  to 
nodarately  aeathered  granitlcs,  aaxiaua  partlcla 
size  !"  (25mm). 


SILTY  SAND,  Ians,  light  broan,  line  to  medlua, 
poorly  gradad,  slightly  moist,  subangular,  non- 
stratlttad,  aaakly  cemented. 


SAND,  lens,  reddish  broan,  tin*  to  coarse,  aall 
graded,  slightly  moist,  subangular,  nonstrati- 
flad,  aodarately  ceaented. 


SAND,  light  broan,  tine  to  nedium,  poorly  gradad, 
slightly  ao 1st,  subangular  to  subrounded,  non- 
stratitied,  aodarately  ceaented. 


Dans*  |  SAND,  same  as  SW/SP  above. 

Vary  I  CLAYEY  SAND,  sans  as  SC  above,  except  strongly 


dans*  |  caasntad. 


Total  Depth  21 .0'  (6.4a) 


12  68  20  67  40 


TRENCH  OETAILS 

SURFACE  ELEVATION  :  940'  (286m) 

DATE  EXCAVATEO  :  9  May  1977 

SURFACE  GEOLOGIC  UNIT  :  A5yf 

TRENCH  LENGTH  :  54'  (18.5a) 

TRENCH  ORIENTATION  :  N»7* 


LOG  OF  TRENCH  ID-T-12 
LECHUGUILLA  DESERT,  ARIZONA 


MI  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


C-52 


t 


BULK  SAMPLE 


SOIL  DESCRIPTION 


SILTY  SAND,  light  brown,  Una.  poorly  graded, 
dry.  angular  to  subangular,  iensed,  weakly  ce¬ 
mented;  gravel,  fresh  to  slightly  weathered 
granitics,  mail  mum  particle  size  0.8“  (20m). 


CLAYEY  SAND,  brown,  medium  to  coarse,  poorly 
Medium  graded,  slightly  moist,  lensed,  moderately  ce- 
densa  mentad;  gravel,  fresh  to  moderately  weathered 
granitics,  maximum  particle  size  1 .5*  (38mm). 


CLAYEY  SAND,  lens,  same  as  above  except  weakly 
cemented  and  greater  percentage  of  gravel. 


IQ3EH2HS3III 


3  69  28  NP 


1  0  69  21  44  24 


SILTY  SAND,  lens,  light  brown,  fine  to  coarse, 
poorly  graded,  slightly  moist,  subangular,  non- 
stratlfled,  moderately  cemented. 


3  71  26  43  20 


Total  Depth  21. 0*  (6.4m) 


TRENCH  DETAILS 

SURFACE  ELEVATION 
0ATE  EXCAVATED 
SURFACE  GEOLOGIC  UNIT 
TRENCH  LENGTH 
TRENCH  ORIENTATION 


770*  (235m) 
9  May  1 97"* 
ASIyf 

55’  (13.8m) 
N55W 


LOG  OF  TRENCH  LD-T-13 
LECHUGU I LLA  DESERT,  ARIZONA 


MX  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


C— 53 


FN-TR-1 9 


TRENCH  DETAILS 

SURFACE  ELEVATION 
OATE  EXCAVATED 
SURFACE  GEOLOGIC  UNIT 
TRENCH  LENGTH 
TRENCH  ORIENTATION 


SOIL  DESCRIPTION 


IQ3B3QIDSIZII 


SANDY  GRAVEL,  light  brown,  line  to  coarse,  poor¬ 
ly  graded,  dry,  subrounded  to  rounded,  nonstrati- 
liad,  noncemented;  gravel  and  trace  ol  cobbles, 
(rosh  to  slightly  (leathered  granltics,  maximum 
P article  size  90"  (Z54mra). 


SILTY  SAND,  light  brown,  (Ins  to  coarse,  poor¬ 
ly  graded,  dry,  subrounded  to  roundod,  weakly 
cemented  from  4'  to  8',  moderately  cemented 
from  8*  to  16*;  gravel  and  traco  ol  cobbles 
fresh  to  slightly  waatharod  granltics  maximum 
particle  size  6"  (152mn). 


51  49  NP 


CLAYEY  SAND,  reddish  brown,  fine  to  coarsa,  poor¬ 
ly  graded,  dry,  subangular,  nonstratlf led,  moder¬ 
ately  cemented;  gravel,  slightly  weathered  granlt¬ 
ics. 


It  73  16  44  23 


Tota  I  Depth  21  .  0*  (6.4m) 


960*  (293m) 
11  May  1977 
A5I  yf 

52*  (15.8m) 
N85E 


LOG  OF  TRENCH  LD-T-14 
LECHUGU I LLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION  ncuar 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  C— 54 


FN-TR-19 


SOIL  DESCRIPTION 


SILTY  SAND,  light  blown,  lino  to  coarse,  wall 
graded,  dry,  angular  to  subanguiar,  nonstratl- 
flad,  noncanantad;  gravel,  slightly  to  vary 
weathered  granitics,  maximum  part  I c I  a  size  1" 
(25aa). 


Madlua  CLAYEY  SAND,  broan,  tins  to  aadlua,  poorly 
.  graded,  slightly  moist,  subanguiar,  nonstratl- 

ens  Had.  moderately  cemented;  gravel,  moderately 
weathered  granitics,  maziaua  particle  size  1 " 
(25am). 


SIEVE 

ANALYSIS 


iBKBBIBiDil 


12  77  II 


7  74  19  47  |25 


SAND,  light  brown,  fine  to  coarse,  wall  graded, 
slightly  moist,  subanguiar  to  subrounded,  cross- 
bedded  and  tensed,  weakly  to  noncaaented;  trace 
of  cobbles  and  boulders,  aoderately  to  very 
weathered  granitics,  aaiiaua  particle  size  15“ 
(381  aa). 


SANDY  SILT,  lens,  brown,  fine,  dry,  nonstra- 
tifled,  aoderately  cemented. 


CLAYEY  SAND,  brown,  fine  to  medium,  poorly  gradad, 
dry,  angular  to  subanguiar,  nonstratified,  moder¬ 
ately  cemented;  gravel,  moderately  weathered  gra-  3  81  16  51  28 
nitics,  aaitmua  particle  size  1“(25mm). 


Total  Depth  20.0*  (6.1a) 


TRENCH  PETRI LS 

SURFACE  ELEVATION 
DATE  EXCAVATED 
SURFACE  GEOLOGIC  UNIT 
TRENCH  LENGTH 
TRENCH  ORIENTATION 


830'  (253m) 
16  Nay  1977 
AS  lyf 

53*  (18.2m) 

N40* 


LOG  OF  TRENCH  10-T-15 
LECHUGUI LLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION  risuai 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  C-55 


BULK  SAMPLE 


SOIL  DESCRIPTION 


|Q3QH2IEQCa 


2  77  21 


SILTY  SAND,  light  brown.  (In*  to  *01110111.  poorly 
graded,  dry,  subangular,  lenaed,  weakly  caaent- 
ad  fro*  0  to  A*,  moderately  coaented  lent  Iro* 

4*  to  4.8';  gravel,  fresh  to  aoderately  weath¬ 
ered  granitica,  *axi*u*  particle  size  0.5"  (13a*). 


SILTY  SAND,  light  brown,  fine  to  coarse,  poorly 
graded,  dry,  subangular,  moderately  cemented, 
\maxiaum  particle  size  0.5"  (13mm). 


43  I  57 1  NP 


SANDY  SILT,  light  brown,  fine,  poorly  graded, 
dry.  subangular,  lensed.  moderately,  ceaonted; 
gravel,  fresh  to  moderately  weathered  granitica, 
maxiaua  particle  size  0.8"  (20ma). 


Total  Depth  21 .0'  (6.4m) 


TRENCH  DETAILS 

SURFACE  ELEVATION 
DATE  EXCAVATED 


660'  (201m) 
1/  May  1977 


SURFACE  GEOLOGIC  UNIT  :  ASyf (ASIf ) 


TRENCH  LENGTH 
TRENCH  ORIENTATION 


59'  (18.0a) 
N31E 


LOG  OF  TRENCH  LD-T-16 
LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION  fieuei 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  C“56 


9 


SOIL  DESCRIPTION 


IQ3QQ1DSQII 


2  81  17 


SILTY  SAND,  light  broan,  flna  to  aediua.  poorly 
graded,  dry  Iroa  0  to  2*.  and  approxlaataly  IS* 
to  17*,  slightly  moist  (roa  2’  to  IS*,  angular 
to  subangular,  baddad,  weakly  cemented  from  0 
to  2',  moderately  ceaantad  from  2*  to  approxi¬ 
mately  15'.  strongly  eaaantad  froa  15‘  to  17'; 
graval  and  trace  of  cobbles,  vary  aeatharad 
granltics  or  natagranitics,  maximum  particle 
size  3.5*  (89mm). 


1  73  27 


1  75  24  NP 


TRENCH  DETAILS 

SURFACE  ELEVATION 
DATE  EXCAVATED 
SURFACE  GEOLOGIC  UNIT 
TRENCH  LENGTH 
TRENCH  ORIENTATION 


BOO*  (183m) 
18  May  1977 
AS  I  y  f 

83'  (19.2m) 
N10W 


LOG  OF  TRENCH  LD-T-17 
LECHUGU ( LLA  DESERT.  ARIZONA 


MX  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


C— 57 


i 


Ul 

—l 

DEPTH 

2 

GO 

QC 

—A 

•—  UJ 

UJ  U4 

CD 

X  u. 

SOIL  DESCRIPTION 


SIEVE 

ANALYSIS 


Imrammmi 


10  70  12 


SAND,  light  brown,  fine  to  coarse,  soil  graded, 
dry,  subangutar  to  subroundad,  ionsad,  nonceraant- 
ad  fro*  0  to  3.7',  weak  I y  cemented  from  3  7*  to 
8‘;  gravel  and  traca  of  cobbles,  slightly  to 
■odorataly  weathered  granltics,  eaiieue  particle 
slza  6“  (152 ous). 


5  87  8 


SAND,  ’ht  brown,  fine  to  coarse,  poorly  graded, 
dry,  subangutar  to  subrounded,  bedded,  weakly 
ceeented;  soiee  cobbles  and  boulders,  trash  to 
slightly  weathered  granltics,  naxieuw  particle 
slza  14"  (358 me) . 


SILTY  SAND,  light  brown,  fine  to  coarse,  poorly 
Medium  graded,  dry,  subangutar,  nons t ra 1 1 f  led ;  gra.el, 
danse  slightly  weathered  granltics,  maximum  particle 
size  0.3*  (Brora). 


18  68  14 


Total  Depth  20.0*  (6.1m) 


TRENCH  DETAILS 

SURFACE  ELEVATION 
DATE  EXCAVATEO 
SURFACE  GEOLOGIC  UNIT 
TRENCH  LENGTH 
TRENCH  ORIENTATION 


780*  (238m) 
10  May  1977 
A5  iy 

48'  (14.8m) 
N10E 


LOG  OF  TRENCH  LD-T-1 8 
LECHUGUI LLA  DESERT,  ARIZONA 


Ml  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


FICUAC 

C— 58 


SOIL  DESCRIPTION 


irnmriimmi 


SILTY  SAND,  bronn.  line  to  medium,  poorly  graded, 
dry,  angular  to  subangular,  nons t ra t i  I  led,  moder- 
ately  cemented;  gravel,  very  eeathered  granitlcs, 
maximum  particle  size  1"(25)mm). 


QUARTZ  MONZONITE,  very  eaathared,  triable. 


TRENCH  DETAILS 

SURFACE  ELEVATION 
OATE  EXCAVATED 
SURFACE  GEOLOGIC  UNIT 
TRENCH  LENGTH 
TRENCH  ORIENTATION 


485'  (148m) 
20  May  1977 
ASK 

53'  (16.2m) 

E-» 


LOG  OF  TRENCH  LD-T-19 
LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION  Meuet 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  C-59 


TRENCH  DETAILS 


SURFACE  ELEVATION  :  460'  (146m) 

DATE  EXCAVATED  :  20  May  1977 

SURFACE  GEOLOGIC  UNIT  :  ASM 

TRENCH  LENGTH  :  57'  (17.4m) 

TRENCH  ORIENTATION  :  N25W 

LOG  OF  TRENCH  LD-T-20 
LECHUGUILLA  DESERT,  ARIZONA 

MI  SITING  INVESTIGATION 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 

F  1  6U*E 

C-60 

m  LililJiJCLIAil-iL!  UJHU 

1 

t 


\ 


t 


A  I  S  5 45  0 


SOIL  DESCRIPTION 


SANDY  GRAVEL,  Drown,  (Ino  to  aadiua,  poorly 
Modlua  gradod,  dry,  angular  to  tubroundad,  nonstratl- 
ri  Had,  waakly  to  aodaratoly  eaaontod;  aoao  cob- 

ln  blaa  and  bouldar*.  slightly  to  vary  waatharad 

sataaerphlcs,  aaxlaua  pa r t i e la  tiza  18"(4S7aa). 


imrmzunnii 

R 


48  48  6 


SANDY  GRAVEL,  gray,  Hna  to  aadiua,  poorly  gradod, 
dry,  angular  to  subroundad,  nonstratiliad,  naakly 
to  aodaratoly  eaaantad,  ton  eobbloa  and  bouldara. 
slightly  to  vary  waatharad  aataaorphica,  aaxlaua 
pa r  1 1 c  la  aiza  14"  (3S6aa). 


SANDY  GRAVEL,  light  brown,  tin*  to  aadiua,  poorly 
gradod,  dry,  angular  to  subroundad.  nonstratiliad, 
strongly  eaaanted;  fan  cobblas  and  bouldara,  33  31 

slightly  to  vory  noathorad  aataaorphica.  aaxlaua 
partlcla  aiza  18"  (457ma). 


TRENCH  DETAILS 

SURFACE  ELEVATION  :  560*  (171m) 

DATE  EXCAVATED  :  24  May  1977 

SURFACE  GEOLOGIC  UNIT  :  AS  I 

TRENCH  LENGTH  :  42*  (12.8a) 

TRENCH  ORIENTATION  :  N20» 


LOG  OF  TRENCH  LD-T-21 
LECHUGUILLA  DESERT,  ARIZONA 

«I  SITING  INVESTIGATION  ri 

QEPARTMENl  01  THE  AIR  FORCE  -  SAMSO  C 


V 


BULK  SAMPLE 


SOIL  DESCRIPTION 


SIEVE 

ANALYSIS 


lQ3Q3QIBOa1 


SILTY  SAND,  light  brown,  fin*  to  eosroo,  poorly 
graded,  dry,  aubangular  to  tubroundtd,  poorly 
alratilltd,  weakly  caaented;  gravel  and  Ian 
cobblas,  ifightly  to  vary  weathered  aetaaorphlce, 
oaxlaua  particle  size  6"  (152aa). 


16 1 71 1 1 3 


SANOY  GRAVEL,  brown,  line  to  coarse,  poorly 
graded,  slightly  aoist,  subangutar  to  rounded, 
poorly  stratified,  aoderately  caaented;  soae 
cobblas  and  boulders,  slightly  to  very  weathered 
aetaaorphlce,  aaxiaua  particle  size  24”(B10aa). 


31  32  2 


640'  (I  B5a) 
25  May  1977 


42'  (128a) 
N701 


LOG  OF  TRENCH  ID-T-22 
LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION  usual 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  C-62 


BULK  SAMPLE 


SOIL  DESCRIPTION 


SILTY  SAND,  bro«n,  tine  to  medium,  poorly  gred- 
«d,  dry,  angular  to  subroundad,  none t rat  I f tad. 
noncemontod;  gravel,  slightly  to  very  weathered 
granltlce  and  netagrani tics ,  maximum  particle 
size  1 "  (25mm). 


IQ3E23B1IS3Q1 


10  70  20 


SP/  Medium 
SM  dense 


SAND,  brown,  tine  to  coarse,  poorly  graded, 
dry,  angular  to  subroundad,  nonet  rat  1 1 led, 
moderately  cemented;  gravel  and  cobbles,  slight¬ 
ly  to  very  weathered  granitics  and  metagranitlcs. 
maximum  particle  size  8"  (203mm). 


Total  Oepth  21  .0'  (6.4m) 


TRENCH  DETAILS 

SURFACE  ELEVATION 
DATE  EXCAVATEO 
SURFACE  GEOLOGIC  UNIT 
TRENCH  LENGTH 
TRENCH  ORIENTATION 


480'  (140m) 
25  May  1077 
ASiyl 

58'  (17.1m) 
NS5f 


LOB  OF  TRENCH  LD-T-23 
LECHUGUILLA  DESERT,  ARIZONA 


MX  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


C-63 


i 


(Looking  North). 


View  of  trench  ID-T-9  with  hydraulic 
shoring  in  place  (Looking  North). 


View  of  trench  LD-T-21  (Looking  South) 


FN-TR-1 9 


EFFECTIVE  STRESS 


V 


I 


EFFECTIVE  STRESS 


EFFECTIVE  STRESS 


EFFECTIVE  STRESS 


EFFECTIVE  STRESS 


TR-19 


(zui'!U)  SS3U1S  dOJLV I A3Q 


(zu  N't)  SS3H1S  N01VIA3Q 


cm  a 


(JSil)  SS3U1S  U01VI A3Q 
(^/N>0  SS3H1S  UV3HS 


B— IBM 

■nhm 


1BBBI 


(Zu)/tU)  SS3H1S  3MSS3HdW03 


•19 


25.0- 


(jW/IM)  SS3U1S  3  A I  SS3HdW03 


SYMBOL 

BORING 

NO. 

SAMPLE 

NO. 

SAMPLE 

INTERVAL 

FEET 

METERS 

O 

L0-0-2 

P-3 

21.2-21.5 

6.46-6.55 

INITIAL  INITIAL  iNITi AL  INITIAL 

SOIL  DRY  DENSITY  MOISTURE  yo |0  DEGREE  OF 
TYPE  _  CONTENT  Rjmo  SATURATION 

pci  I  kg/m3  (',)  (',) 


SM  105.4  1688  9.0  0.60  40.6 


O 

AT  FIELD  MOISTURE 

• 

AFTER  ADDITION  OF  WATER 

COMPRESSION 

mm 

REBOUNO 

CONSOLIDATION  TEST  RESULTS 
LECHUGUILLA  DESERT,  ARIZONA 


MX  SITING  INVEST  IGA  1 1  ON 

DEPARTMENT  Of  THE  air  force  -  SAMSO  C — 1  04 


SYMBOL 

BORING 

NO. 

SAMPLE 

NU. 

SAMPLE  INTERVAL 

FEET 

METERS 

O 

LO-C-3 

P-5 

31.2-31.8 

9.51-9.69 

INITIAL  INITIAL  |Mmu  INITIAL 

DRY  DENSITY  MOISTURE  v0(0  DEGREE  OF 

________  CONTENT  DtT.n  SATURATION 

pd  I  w  (•■) 


999  1600  16.7  0.69  73.5 


O  FIELD  MOISTURE 

•  AFTER  ADDITION  OF  WATER 
-  COMPRESSION 

_ _ —  REBOUND 


CONSOLIDATION  TEST  RESULTS 
LECHUGUILLA  DESERT.  ARIZONA 


MI  SITING  INVESTIGATION 

DEPARTMENT  OF  THE  AIR  FORCE  •  SAMSO  C — 1  05 


1 


SYMBOL 

BORING 

NO. 

O 

LO-B-1 

SAMPLE 

INTERVAL 

FEET 

METERS 

21.2-21.8 

6.46-6.64 

INITIAL 

DRY  DENSITY 

INITIAL 

MOISTURE 

CONTENT 

pcf 

hg/r|3 

ri) 

115.2 

1845 

9.1 

O 

AT  FIELD  MOISTURE 

• 

AFTER  ADDITION  OF  RATER 

COMPRESSION 

REBOUNO 

CONSOLIDATION  TEST  RESULTS 
LECHU6UILLA  DESERT.  ARIZONA 


MX  SITING  INVEST  I GA  T I  ON  ntttM 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO  C— 1  06 


CONSOLIDATION  -  PERCENT  OF  SAMPLE  THICKNESS 


FN-TR-1 9 


BORING 

NO. 


O  ILD-A-1 


LD-B-1 1 


40  60  80  100  200  300  400  500 

COMPRESSIVE  STRESS  (kN/m2) 


SAMPLE  INTERVAL 


FEET 


20.5-21.0 


30.5-31. 


METERS 


6.25-6.40 


9.30-9.45 


INITIAL 

DRY  DENSITY 

pel 

119.5 

1914 

104.5 

1674 

INITIAL 

MOISTURE 

CONTENT 

(*) 


2.8 


4.3 


INITIAL 

VOID 

RATIO 


INITIAL 
DEGREE  OF 
SATURATION 

('») 


IB. 4 


19.1 


O 

AT  FIELD  MOISTURE 

• 

AFTER  ADDITION  OF  HATER 

COMPRESSION 

m "  mm 

REBOUNO 

CONSOLIDATION  TEST  RESULTS 
LECHUGUILLA  DESERT,  ARIZONA 


UK  SITING  INVESTIGATION 
DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 


new  *e 

C-107 


CONSOLIDATION  -  PERCENT  OF  SAMPLE  THICKNESS 


FN-TR-1 9 


SAMPLE  1 

INTERVAL 

FEET 

METERS 

21.2-21.4 

6.46-6.54 

20.0-20.6 

6.10-6.26 

INITIAL  INITIAL  INITIAL  INITIAL 
DRY  DENSITY  MOISTURE  V0|D  DEGREE  OF 
- * - -CONTENT  ratio  SATURATION 

pet  |  kg/m3  (  «)  (  *) 


11.9  |  1792  10.9  D. 51  58.2 


.40  47.9 


SC  120.3  1927 


O  AT  FIELD  MOISTURE 

•  AFTER  ADDITION  OF  WATER 

i  i  -  COMPRESSION 
>  —  —  REBOUND 


CONSOLIDATION 
LECHUGUILLA  D 

TEST  RESULTS 

ESERT,  ARIZONA 

MX  SITING  INVESTI 

DEPARTMENT  OF  THE  AIR  F 

SAT  ION 

)RCE  -  SAMSO  C-108 

n7TTTwrrrm\ 

CONSOLIDATION  -  PERCENT  OF  SAMPLE  THICKNESS 


SYMBOL 

BORING 

NO. 

O 

LD-A-4 

FEET 


20.5-21. 


SAMPLE  INTERVAL 


METERS 


INITIAL  INITIAL  INITIAL  ,MmAL 
DRY  DENSITY  MOISTURE  y'0|D  DEGREE  OF 
- P—  CONTENT  ratio  SATURATION 

pet  |  kg/m3  (^)  (  e) 


m 

6.25-6.40 

SC 

95.2 

1525 

1  5.5 

m 

o 

AT  FIELD  MOISTURE 

• 

AFTER  ADO  IT  ION  OF  RATER 

COMPRESSION 

MB  ““ 

REBOUNO 

CONSOLIDATION  TEST  RESULTS 
LECHUGU I LLA  DESERT,  ARIZONA 


MI  SITING  INVESTIGATION  M*#M 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  C~1  09 


FN-TR-1  9 

1 

SYMBOL 


O 


BORING 

NO. 


LD-C-2  P-4 


LD-C-4 


40  60  80  100  200  300  400  500  1000  1500 

COMPRESSIVE  STRESS  (kN/m2) 


SAMPLE  INTERVAL 


FEET  METERS 


20.6-21.0  6.28-6.40 


30.6-31.2  9.33-9.51 


INITIAL 

DRY  DENSITY 

INITIAL 

MOISTURE 

CONTENT 

pci 

kg/n|3 

w 

111.1 

1780 

11.8 

116.8 

1871 

9.1 

O 

AT  FIELO  MOISTURE 

• 

AFTER  ADDITION  OF  WATER 

COMPRESSION 

RESOUND 

CONSOLIDATION  TEST  RESULTS 
LECHUGUILLA  DESERT,  ARIZONA 
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DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  C — 1  1 0 


CONSOLIDATION  -  PERCENT  QF  SAMPLE  THICKNESS 


FN-TR-1 9 


SYMBOL 

BORING 

NO. 

0 

LO-A-5 

COMPRESSIVE  STRESS  (kN/mz) 


SAMPLE  INTERVAL 


FEET 


25.5-26.0 


METERS 


7.77-7.92 


INITIAL 

DRY  DENSITY 

INITIAL 

MOISTURE 

CONTENT 

INITIAL 

VOID 

RATIO 

pel 

kfi/m3  | 

ro 

109.2 

1749 

6.3 

0.54 

INITIAL 
DEGREE  OF 
ATURATIOI 

('♦) 


31.3 


O 

AT  FIELD  MOISTURE 

• 

AFTER  ADDITION  OF  WATER 

COMPRESSION 

REBOUND 

CONSOLIDATION  TEST  RESULTS 
LECHU6UILLA  DESERT,  ARIZONA 
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DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  C“1  1  1 


CONSOLIDATION  -  PERCENT  OF  SAMPLE  THICKNESS 


SYMBOL 

BORING 

NO. 

SAMPLE 

NO. 

SAMPLE 

INTERVAL 

FEET 

METERS 

O 

LD-C-5 

P-4 

20.6-21.0 

6.28-6.40 

INITIAL  INITIAL  ,NmAL  I N I T ' 

DRY  DENSITY  MOISTURE  V0|D  DEGREE  ’,F 

CONTENT  RAT|0  SATURATION 


O 

AT  FIELD  MOISTURE 

• 

AFTER  AODITION  OF  WATER 

COMPRESSION 

REBOUND 

CONSOLIDATION  TEST  RESULTS 
LECKUGUILLA  DESERT,  ARIZONA 


MX  SITING  INVEST  I  GAT  I  ON  r,##M 

DEPARTMENT  OF  THE  A I R  FORCE  •  SAMSO  C — 1  1 2 


CONSOLIDATION  -  PERCENT  OF  SAMPLE  THICKNESS 


FN-TR-19 


COMPRESSIVE  STRESS  (ksf) 


2  3  4  5  6  7  8  9  10  16 


60  80  100 


200  300  400  500 


1000  1500 


COMPRESSIVE  STRESS  (kN/m2) 


SYMBOL 


BORING  SAMPLE 
NO.  NO. 


LD-B-16 


FEET 


20.5-21. 


SAMPLE  INTERVAL 


METERS 


INITIAL  INITIAL  |NmAL  INITIAL 
DRY  DENSITY  MOISTURE  v0|0  DEGREE  OF 
CONTENT  RAT,0  SATURATION 


pc*  I  I  ('■') 


m 

6.25-6.40  | 

CH 

107.4 

1720 

21.3 

L» 

.57 

100. 

o 

AT  FIELD  MOISTURE 

• 

AFTER  ADDITION  OF  WATER 

COMPRESSION 

mmm  m—  — 

RE80UN0 

CONSOLIDATION  TEST  RESULTS 
LECHUGUILLA  DESERT,  ARIZONA 


WI  SITING  INVEST  1  GAT  I  ON  nsu»l 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  C~1  1  3 


10Q 


CBR  (*) 


SYMBOL 

COMPOSITE 

SAMPLE 

NO. 

SOIL 

TYPE 

O 

A 

SM 

□ 

B 

SC  SM 

A 

C 

SC 

V 

D 

SC 

O 


NOTE:  A  tabulation  of  CBR  test  results  and  a  sieve  analysis  plot 
for  each  composite  sample  are  presented  in  table  C-6  and 
;  figure  C-115,  respectively. 


CALIFORNIA  BEARING  RATI 
(CBR)  CURVES 

LECHUGUILLA  DESERT.  ARIZ 

0 

ONA 

MI  SITING  1 NVEST 1  GAT  1  ON 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

FICVM 

C-114 

10.0  3.0  1.0  0.3  0.1  .03 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


SAMPLE 

NTERVAL 

FEET 

METERS 

1 IHRBH  BIVIS  | 

•TRENCH 


GRAIN  SIZE  CURVES.  CBR  TESTS 
LECHUGUILLA  DESERT,  ARIZUNA 


wi  siting  invest i gut  ion 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 


M(VI( 

C-115 


DRY  DENSITY  (kg/i»3) 


f  (turn 

C-117 


DRY  DENSITY  (kg/m3) 


140  i 


h  2200 


h  2100 


I-  2000 


h  1900 


h  1800 


I- 1 700 


1-1600 


f- 1500 


MU 

- 

0 

- 1- 

5  10 

M01S 

- 1  '  1 - 1 

15  20  25 

TURE  CONTENT  (',) 

SYMBOL 

BORING 

NO. 

SAMPLE 

NO. 

SAMPLE  INTERVAL 

a 

MAXIMUM  DRY 

0ENSITY 

OPTIMUM 

MOISTURE 

('.) 

FEET 

METERS 

pc  1 

ng/m-* 

a- 

L0-T-14 

■31 

19. 0-21.0 

5.79-6.40 

sc 

133.0 

2130 

7.7 

LD-T-15 

8-3 

■KSIlt 

3.66-4.27 

SW/SM 

130.5 

2090 

8.7 

COMPACTION  TEST  RESULTS 
LECTHUGUILLA  DESERT,  ARIZONA 


MX  SITING  INVEST  I  GAT  I  ON 
DEPARTMENT  OE  THE  AIR  FORCE  -  SAMSO 


f  I  CUM 

C-118 


rfuoj 


it  I  Pi  C. 


DRY  DENSITY  (kg/m3) 


DRY  DENSITY  (pcf) 


SYMBOL 

BORING 

NO. 

SAMPLE 

NO. 

SAMPLE  INTERVAL 

.  . 

MAXIMUM  DRY 
DENSITY 

OPTIMUM 

MOISTURE 

('-) 

FEET 

METERS 

pc  1 

Xg/m3 

o— 

L0-T-20 

B-3 

18.0-21.0 

5.49-6.40 

KB 

134.7 

2158 

7.0 

A— 

L0-T-21 

B-2 

4. 0-6.0 

1.22-1.83 

GP  GM 

134.0 

2146 

8.1 

COMPACTION  TEST  RESULTS 
LECTHUGUILLA  DESERT,  ARIZONA 


MX  SITING  INVESTIGATION 
DEPARTMENT  of  the  air  force  -  SAMSO 


FICttAE 

C-119 


INC. 


DRY  DENSITY  (kfc/m3) 


DRY  DENSITY  (kg/i»3) 


DRY  DENSITY  (kg/*3) 


PERCENT 


FN-TR-1  9 


COARSE 


1IMHI 


SILT  OR  CUY 


ml 


1(4^ 


|h| 

»n  | 


mi 


l  Nik 


SO.O  10.0  5.0  1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


BOR  TNG 

SAMPLE 

NO. 

NO. 

LO-A-1 

B-1 

LD-A-I 

S-2 

SAMPLE  INTERVAL 


FEET  METERS 


.5-1.0  0.15-0.30 


5. 8-7. 3  I  1.77-2.23 


LIQUID 

LIMIT 


PLASTIC  PLASTICITY  S 
LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECKUGUILLA  DESERT,  ARIZONA 

_ _ _ — _ i 

MI  SITING  INVESTIGATION 

FI 6UMI 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-122 

GRAVEL 


COARSE  FINE 


STANDARD  SIEVE  OPENING 

t  .  < 

1*"  3/4“  3/8" 


mmi 


SAND 


MEDIUM 


SILT  OR  CLAY 


Ml: 


mi 


iiil! 


HM 


10.0  S.0 


SYMBOL 


1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


LIQUID 

LIMIT 


.01  .005 


BORING 

SAMPLE 

SAMPLE 

INTERVAL 

NO. 

NO. 

FEET 

METERS 

LO-A-1 

0-5 

16/5-17.3 

5.03-5.27 

LD-A-I 

S-8 

40. 0-40. B 

12.19-12.44 

PLASTIC  PLASTICITY  S 
LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVEST  1  GAT  1  ON 

M  SVAC 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 

C-123 

PERCENT 


GRAVEL 


COARSE  FINE 


STANDARD  SIEVE  OPENING 

i  > 

t*"  3/4”  3/8" 


-r-M- 


SAND 


MEDIUM 


SILT  OR  CLAY 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MI  SITING  INVEST  1  GAT  1  ON 

FI  CUR C 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-124 

GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA  , 

MX  SITING  INVEST  1  GAT  ION 

FI  CURE 

DEPARTMENT  OF  The  AIR  FORCE  ■  SAMSO 

C-125 

50.0 

10.0  5.0 

1.0  0.5  0.1  .05 

.01  .005 

.001 

GRAIN  SIZE  IN  MILLIMETER 

SYMBOL 


BORING 

SAMPLE 

!  SAMPLE  INTERVAL  i 

LIQUID 

PLASTIC 

PLASTICITY 

NO. 

NO. 

FEET 

METERS 

LIMIT 

LIMIT 

INDEX 

10-A-3 

BEI 

35.' 0-35. 7 

10. 67-10. B8 

29 

19 

10 

LO-A-3 

S-13 

■heshmi 

15.24-15.54 

34 

20 

14 

GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVEST IGATION 

F 1  CURE 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 

C-126 

mnrrrn-srnr  r.r 


! 


SILT  OR  CLAY 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

F 1  CURE 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-127 

PERCENT  FINER  BY  WEIGHT 


FN-TR-19 


SILT  OR  CUT 


GRAIN  SIZE  CURVES 

LECHUGU 1 LLA  DESERT,  ARIZONA 

VX  siting  investigation 

F 1  CURE 

DEPARTMENT  Of  THE  AIR  FORCE  SAMSO 

C-128 

PERCENT  FINER  BY  WEIGHT 


GRAIN  SIZE  CURVES 

LECHUGU 1 LLA  DESERT,  ARIZONA 

Ml  SITING  INVESTIGATION 

FIGURE 

DEPARTMENT  OP  THE  AIR  FORCE  -  SAMSO 

C-129 

PERCENT 


FN-TR-13 


GRAVEL 


COARSE  FINE 


STANDARD  SIEVE  OPENING 

1*"  3/4*  3/8* 


iwsmi 


SAND 


MEDIUM 


SILT  OR  CLAY 


•--t-  r 


I  sl  B5  SSBSSSSBBSSSSSSSSS^h 

IEIIEB5eg!5isi£Sl 


10.0  3.0  1.0  0.3  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .003 


SYMBOL 


BORING  SAMPLE! 
NO.  NO. 


LD-A-5 


LO-A-5 


SAMPLE  INTERVAL 


FEET  METERS 


45. '5-46. 


50.0-50. 


LIQUID  PLASTIC  PLASTICITY  S 
LIMIT  LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVEST  1  GAT l ON 

P  1  CURE 

Department  of  the  air  force  -  samso 

C-130 

COARSE  I  FINE 


STANOARO  SIEVE  OPENING 

I  t 

1*"  3/4“  3/8" 


■limui'IJII 


SAND 


MEDIUM  FIN 


SILT  OR  CLAY 


PERCENT  FINER  BY  WEIGHT 


l-TR-19 


PERCENT  FINER  BY  WEIGHT 


GRAIN  SIZE  CURVES 

LECKUGU 1 LLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

M  CURE 

DEPARTMENT  OE  THE  AIR  FORCE  -  SAMSO 

C-134 

GRAVEL 


COARSE  FINE 


STANDARD  SIEVE  OPENING 

i  < 

))l"  3/4"  3/8" 


SILT  OR  CLAY 


to.o  S.O  1.0  O.S  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


GRAIN  SIZE  CURVES 

LECHUGUI LLA  DESERT,  ARIZONA 

MX  SITING  1 NVEST 1  GAT  1  ON 

FIGURE 

DEPARTMENT  OF  THE  MR  FORCE  -  SAMSO 

C-135 

PERCENT  FINER  BY  WEIGHT 


PERCENT 


G 


COARSE 


FINE  ICOARSEI  MEDIUM 


STANDARD  SIEVE  OPENINGI  US  STANDARD  SIEVE  NUMBER  J 

10  20  40  00  100  200 


SILT  OR  CLAY 


HYDROMETER 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MI  SITING  INVESTIGATION 

FI  CUM 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-138 

PERCENT 


GRAVEL 


COARSE  I  FINE 


MEDIUM  I  FIN 


STANOARO  SIEVE  OPENING)  US  STANDARD  SIEVE  NUMBER  J 

10  20  40  60  100  200 


SILT  OR  CLAY 


HYDROMETER 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA  j 

MX  SITING  INVESTIGATION 

FIGURE 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 

C-139 

S  a  "H'TTT'ITTA  m .  F .  1 

nrrraw 

PERCENT 


FN-TR-1  9 


RAVEL  1 

i  SAND 

1 _ LINE 

rnimi 

MEDIUM 

i  FIN 

COARSE 


STANOARO  SIEVE  OPENING 

t 

111"  3/4"  3/8" 


SILT  OR  CLAY 


■  ,  -  -+•• 
*-  ♦  -  4  -  4- — 


lEiBBSSli 


50.0  10.0  5.0  1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


■SYMBOL 


BOR  TNG 

SAMPLE 

SAMP 

LE  1 

NTERVAL 

LIQUID 

NO. 

NO. 

FEET 

"H 

METERS 

LIMIT 

LD-A-IO 

ESSKSBSnE 

H  KEESCm  HHH 

L0-A-10 

ran 

50.5-51 .[ 

i 

15.39-15.54  1 

24 

PLASTIC 

LIMIT 

PLASTICITY 

INDEX 

NP 

21 

3 

GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVEST  1  GAT  ION 

FIGURE 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 

C-140 

PERCENT 


FN-TR-1  9 


SILT  Oil  CUT 


10.0  S.0  1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


BORING 

SAMPLE 

NO. 

NO. 

LD-A-1 1 

B-l 

LD-A-1 1 

S-2 

SAMPLE  INTERVAL 


METERS 


L'0-0.5 

0.00 

53 

i.5-8. 

0 

1.98 

-2 

LIQUID  PLASTIC  PLASTICITY  S 
LIMIT  LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

f  1  CURE 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-141 

PERCENT 


GRAVEL 


COARSE  FINE 


STANDARD  SIEVE  OPENING 

i 

115“  3/4”  3/8” 


SAND 


MEDIUM 


SILT  OR  CLAY 


GRAIN  SIZE  CURVES 

LECKUGUI LLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

f  1  CUM 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAAISO 

'  42 

PERC 


FN-ra-19 


SA 


MEDIUM 


COARSE  FINE 


STANOARD  SIEVE  OPEN  I NGj  US  STANDARD  SIEVE  NUMBER  J 

1X“  3/4"  3/8*  4  10  20  40  60  100  200 


SILT  OR  CLAY 


HYDROMETER 


GRAIN  SIZE  CURVES 

LECHUGUI LLA  DESERT,  ARIZONA 

MX  SUING  INVESTIGATION 

F  1  CUftC 

DEPARTMENT  Of  THE  AIN  FORCE  SAMSO 

PERCENT  FINER  BY  WEIGHT 


l-TR-19 


SYMBOL 

BOR  TNG 
NO. 

SAMPLE 

NO. 

SAMPLE  INTERVAL 

LIQUID 

LIMIT 

PLASTIC 

LIMIT 

PLASTICITY 

INDEX 

m 

FEET 

METERS 

10-8-1 

P-2 

10.0-10.6 

3.05-3.23 

34 

21 

13 

SC 

— 

LO-B-I 

P-3 

15.0-15.6 

4.57-4.75 

23 

17 

6 

SC/SM 

— 

L0-B-1 

P-4 

21.2-21.8 

6.46-6.64 

NP 

SM 

GRAIN  SIZE  CURVES 
LECHUGUILLA  DESERT,  ARIZONA 
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DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSQ 


C-145 
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J 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 
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DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 

C-146  1 

PERCENT  FINER  BY  WEIGHT 


FN-TR-1 9 


GRAVEL 


COARSE  FINE 


SAND 


MEDIUM 


SILT  OR  CLAY 


isisfi: 


30.0  10.0  5.0  1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


BOR  TNG 
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SAMPLE 

INTERVAL 

NO. 

NO. 

FEET 

METERS 

LO-B-1 

P-ll 

90 i 0-91.1 

27.43-27.77 

LO-B-I 

P-14 

125. 0-125.1 

38.I0-3B.13 

LIQUID  PLASTIC  PLASTICITY  S 
LIMIT  LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECHUGUfLLA  DESERT,  ARIZONA 

MX  SITING  1 NVt ST  1  GAT  1  ON 

FIGURE 

0EP4R1WENT  OF  the  *  1 R  FORCE  -  S»MSO 

C-147 

■  >rm  .iTT.vnn :  m  m  \^um 

1 

- 

FN-TR-1 9 


GRAVEL 


COARSE  FINE 


STANDARD  SIEVE  OPENING 

'  \ 

IV  3/4"  3/8" 


MEDIUM 


SILT  OR  CLAY 


t  -  f 
+-»-+*■  t-  *  V 


so.o 

10.0  S.0 

t.O  O.S  0.1  .05 

.01  .005 

.001 

GRAIN  SIZE  IN  MILLIMETER 

SYMBOL 


BORING 

NO. 


LO-B-2 


LO-B-2 


SAMPLE  INTERVAL 


FEET  METERS 


5.'0-6. 5  1.52-1. 98 


10.5-11.0  3.20-3.35 


30.0-31.5  I  9.13-9.80 


LIQUID  PLASTIC  PLASTICITY  S 
LIMIT  LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 
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MX  SUING  INVESTIGATION 

FIGURE 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 
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PERCENT  FINER  BY  WEIGHT 
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GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

FUUftf 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-15Q 

so.  a 

10.0  S.0 

1.0  0.5  0.1  .05 

.01  .005 

.001 

GRAIN  SIZE  IN  MILLIMETER 

PERCENT 


iVEL 

!  SAND 

I  FINE 

MEDIUM  ; 

[  FIN 

COARSE 


STANDARD  SIEVE  OPENING 

* 

1V  3/4”  3/8' 


SILT  OR  CLAY 


PERCENT 


COARSE  FINE 


STANOARO  SIEVE  OPENING 

III"  3/4"  3/8" 


SAND 


MED  I  UN 


SILT  OR  CLAY 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SUING  INVESTIGATION 

F  1  CURE 

DEPARTMENT  Of'  The  AIR  FORCE  -  SAMSO 

PERCENT 


SILT  OR  CLAY 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

FIGURE 

department  of  the  air  force  -  samso 

C-154 

R  BY  WEIGHT 


AD— All 3  450 
UNCLASSIFIED 


FUGRO  NATIONAL  INC  .LONG  BEACH  CA  F/G  8/13 

MX  SITING  INVESTIGATION.  GEOTECHNICAL  EVALUATION  OF  LUKE  BOMBIN-- ETC (U) 
JAN  76  F04704-77-C-0010 

FN-TR-19D-VOL-4-APP-C/D  NL 


PERCENT 


PERCENT  FINER  BY  WEIGHT 


rcirnFflM:.U'iTD 


SILT  OR  CLAY 


■ini 


iiilsi 


II  M'HI 
iiimwi 


I  IK  I 


V.Si 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

MfiUftf 

DEPARTMENT  Cf  THE  AIR  FORCE  -  SAMSO 

C-1 58 

FTTCznrn  f.y 


PERCENT  FINER  BY  WEIGHT 


SILT  OR  CLAY 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

F  i  Cure 

DEPARTMENT  OF  THE  AIR  FORCE  •  SAMSO 

C-159 

GRAIN  SIZE  CURVES 

LECHUGU 1 LLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

n  tun  I 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 

C-160 

PERCENT 


PERCENT  FINER  BY  HEIGHT 


COARSE  FINE 


STANDARD  SIEVE  OPENING 

r  ■  ' 

1*“  3/4"  3/8" 


SAND 


MEDIUM 


SILT  OR  CLAY 


i£a5g55| 


10.0  5.0  1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


BOR  TNG 
NO. 


LD-B-8  S-l  1 


- 1  LD-B-8  I  S-l  2 


SAMPLE  INTERVAL 


FEET  METERS 


90.0-91.3  27 . 43-27  83 


1000-101.3  |  30. 4B-3Q. 94 


LIQUID  PLASTIC  PLASTICITY  S 
LIMIT  LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SUING  INVEST  1  GAT  1  ON 

r 1  CURE 

DEPARTMENT  OF  the  *  1 R  FORCE  -  SAMSO 

C-162 

FN-TR-1  3 


COARSE  1  FINE 


iHmaraiig 


SILT  OR  CLAY 


mwI 

^sSsb] 

iiSfei 


GRAIN  SIZE  CURVES 

LECKUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

f  1  SUM 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-163 

PERCENT  FINER  BY  WEIGHT 


l-TR-l  9 


SILT  OR  CLAY 


PERCENT 


FINE 


STANDARD  SIEVE  OPENING 

I  1 

3/4*  3/8* 


KgBS9i 


SILT  OR  CLAY 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

FIGURE 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-166 

inn 


! 

I 

V 

•  i 

i  ■ 

T 


FN-TR-l 9 


COARSE  FINE 


STANDARD  SIEVE  OPENING 

3/4'  3/8' 


SAND 


MED  I  UN 


SILT  OR  CLAY 


II! 


iSBSSSBl 


50.0 

10.0  5.0 

1.0  0.5  0.1  .05 

.01  .005 

.001 

GRAIN  SIZE  IN  MILLIMETER 

SYMBOL 


BORING 

SAMPLE 

SAMPLE 

INTERVAL 

LIQUID 

PLASTIC 

PLASTICITY 

NO. 

NO. 

FEET 

METERS 

LIMIT 

LIMIT 

INDEX 

LO-B-I I 

■m 

5  .'5-6 . 0 

1.68-1.83 

24 

18 

6 

LO-B-11 

CM 

10.5-11.0 

3.20-3.35 

38 

18 

20 

LO-B-I  1 

B-5 

20.0-25.0 

6.10-7.62 

40 

22 

18 

GRAIN  SIZE  CURVES 
LECHUGU I LLA  DESERT,  ARIZONA 


MX  SITING  INVESTIGATION  F,su,£ 

DEPARTMENT  OF  THE  AIR  FORCE  SAMSO  C-167 


iMTtTnrrTarrT-i 


i 


SILT  OR  CLAY 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

F  1  CURE 

DEPARTMENT  of  the  AIR  FORCE  -  sawso 

C-168 

GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MI  SITING  INVESTIGATION 

M  CUKE 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 

C-169 

PERCENT  FINER  BY  WEIGHT 


GRAVEL 


COARSE  I  FINE 


SAND 


MEDIUM 


STANDARD  SIEVE  OPENING^  US  STANDARD  SIEVE  NUMBER  J 

1*“  3/4“  3/8“  4  10  20  40  80  100  200 


SILT  OR  CLAY 


HYDROMETER 


mm 


30.0  10.0  5.0  1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


BORING 

NO. 


L0-B-I2  S-6 


L0-B-12I  S-10 


SAMPLE  INTERVAL 


FEET  METERS 


30.'5-30.9  9.30-9.42 


70.0-70.8  I  21.34-21.58 


LIQUID  PLASTIC  PLASTICITY  S 
LIMIT  LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVEST  1  C/4 T 1  ON 

FIGURE 

DEPARTMENT  Of  THE  AIR  FORCE  -  S4MS0 

GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVEST  1  GAT  1  ON 

FI  CUM 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 

C-172 

PERCENT 


FN-TR-t  9 


COARSE  I  FINE 


STANDARD  SIEVE  OPENING 

i  < 

n“  3/*'  3/8* 


SAND 


MEDIUM 


SILT  OR  CLAY 


H^Ss^bSbssb&sbs^bsss5ssbb 

gsgEasaigsgagglgss 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

FIGURE 

DEPARTMENT  OF  THE  AIR  FORCE  •  SAMSO 

C-173 

PERCENT  FINER  BY  WEIGHT 


GRAVEL 

CO/ 

IRSE 

i  FINE 

SANO 


MEDIUM 


SILT  OR  CLAY 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

r  1  CURE 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-174 

PERCENT 


PERCENT  FINER  BY  WEIGH 


FN-TR-19 


SYMBOL 

BORING 

NO. 

SAMPLE 

NO. 

SAMPLE  INTERVAL 

LIQUID 

LIMIT 

PLASTIC 

LIMIT 

PLASTICITY 

INDEX 

m 

FEET 

METERS 

LD-B-14 

0-10 

72.0-72.5 

21.95-22.10 

SM 

—  — 

LD-B-14 

0-13 

101.0-101.4 

30.78-30.91 

SP 

GRAIN  SIZE  CURVES 
LECHUGUILLA  DESERT,  ARIZONA 


MX  SITING  INVESTIGATION  F'su"1 

DEPARTMENT  OF  THE  AIR  FORCE  SAMSO  C — 176 


IATIQ1AL  INC." 


PERCENT 


FN-TR-1 9 


I 


SYMBOL 

BORING 

NO. 

SAMPLE 

NO. 

SAMPLE  INTERVAL 

LIQUID 

LIMIT 

PLASTIC 

LIMIT 

PLASTICITY 

INDEX 

m 

FEET 

METERS 

10-3-15 

3-14 

5  0 : 0-5  2 . 0 

15.24-15.85 

SM 

— 

L0-B-I5 

B-l  6 

59.0-60  3 

17.98-18.29 

74 

23 

51 

CH 

— 

L0-8-I5 

B-19 

71.0-72.0 

21.64-21.95 

NP 

SP  'SM 

GRAIN  SIZE  CURVES 
LECHUGUILLA  DESERT,  ARIZONA 


MX  SITING  INVESTIGATION 
DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 


P I  CURE 

C-178 


\ 


J 


SILT  OR  CUT 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MI  SITING  INVESTIGATION 

FIGURE 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-179 

PERCENT  FINER  BY  HEIGHT 


GRAVEL 

COI 

IRSE  1 

1  FINE 

SAND 


MEDIUM 


SILT  OR  CLAY 


\tg  ■  mm\ 

sal 
tSssas 


»iiliinHi 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  siting  investigation 

f  <  CUft! 

DEPARTMENT  OF  ThE  AIR  FORCE  -  SAMSO 

C-180 

PERCENT  FINER  BY  WEIGHT 


PERCENT 


FN-TR-19 


mmi 


SILT  OR  CLAY 


STANDARD  SIEVE  OPENING 

»  ' 

1%“  3/4’  3/8' 


GRAIN  SIZE  CURVES 

LECHUGU 1 LLA  DESERT,  ARIZONA 

MX  SUING  INVESTIGATION 

F  1  CURE 

department  of  the  air  force  -  samso 

nr 


FN-TR-I 9 


m 


I  COARSE  |  FINE  ICOARSEI  MEDIUM 
[STANDARD  SIEVE  OPENING;  US  SI 
.3*  U*  3/4*  3/8'  *  10  2 


SILT  OR  CUT 


innSssssKssssssrarasi 

iBBBBSlIBSSnSSHBSl 


III: 

Eali 


IISSSSBBSSBBSSBSI 

bHiaifeMBMaajl 


10.0  S.0 


SYMBOL 


1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


LIQUID 

LIMIT 


.01  .005 


SAMPLE 

SAMPLE  1 

NTERVAL 

NO. 

FEET 

METERS 

P-l 

5:0-7. 1 

1.52-2.16 

P-2 

10.0-10.6 

3.05-3.23 

P-3 

15.0-16.8 

4.57-5.12 

PLASTIC  PLASTICITY  S 
LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 
LECHUGUI LLA  DESERT,  ARIZONA 


M*  SUING  I NVE  St  I  GUT  I  ON  nsu»l 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO  C”’ 83 


1 


PERCENT  FINER  BY  WEIGHT 


GRAIN  SIZE  CURVES 

LECHUGUI LLA  DESERT,  ARIZONA 

MX  SITING  INVEST  1 G A T ION 

r  isutf 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-184 

PERCENT  FINER  BY  HEIGHT 


FN-TR-1  9 


SYMBOL 

BORING 

NO. 

SAMPLE 

NO. 

SAMPLE  INTERVAL 

LIQUID 

LIMIT 

PLASTIC 

LIMIT 

PLASTICITY 

INDEX 

SOIL 

TYPE 

FEET 

METERS 

LO-B-17 

P-7 

50.’6-51 .  1 

15.42-15.58 

CL 

—  — 

LD-B-17 

P-8 

BO. 0-62. 3 

18.29-18.99 

NP 

SM 

—  — 

LO-B-17 

P-9 

70.0-70.6 

21.34-21.52 

SP/SM 

GRAIN  SIZE  CURVES 

LECKUGUI LLA  DESERT,  ARIZONA 

0 

■i 

MX  SITING  INVESTIGATION 

EPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 

f 1  CURE 

C-185 

I 

1 

\ 


PERCENT 


FN-TR-1  9 


G 


COARSE 


FINE 


STANDARD  SIEVE  OPENING 

i 

IV  3/4’  3/8' 


SAND 


MEDIUM  I  FIN 


SILT  OR  CLAY 


PERCENT  FINER  BY  HEIGHT 


FN-TR-1 9 


SILT  OR  CLAY 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

_ i 

MX  SITING  INVESTIGATION 

t 1  CURE 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 

C-187 

PERCENT  FINER  BY  WEIGHT 


FN-TR-19 


I  COARSE  I  FIXE  COARSEl 

STANOARO  SIEVE  OPENING  US  STi 

'»  u 


ml 


,3“  IX"  3/4"  3/8*  4  10  2 


SILT  OR  CLAY 


■Hagai 

iimii 

SmSS! 


iibik 


30.0  10. 0  3.0  1.0  0.5  0.1  .03 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


SAMPLE 

SAMP 

'LE  1 

NTERVAL 

NO. 

FEET 

METERS 

B— 29 

92'.5-93. 

5 

28. 19-28.50 

B— 30 

96.0-96. 

5 

29.26-29.41 

LIQUID  PLASTIC  PLASTICITY  SOIL 
LIMIT  LIMIT  INDEX  TYPE 


GRAIN  SIZE  CURVES 
LECHUGUILLA  DESERT,  ARIZONA 


MX  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


FltU»f 

C-189 


il.  me. 


GRAIN  SIZE  CURVES 

LECNUGUILLA  DESERT.  ARIZONA 

UK  SITING  INVESTIGATION 

r tcuftc 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 

C-190 

PERCENT 


RAVEL 


COARSE  FINE 


SILT  OR  CLAY 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVEST  1  GAT  1  ON 

MMir 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-191 

50.0 

10.0  5.0 

1.0  0.5  0.1  .05 

.01  .005 

.001 

GRAIN  SIZE  IN  MILLIMETER 

PERCENT  FINER  BY  WEIGHT 


GRAIN  SIZE  CURVES 

LECHUGU 1 LLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

FIGURE 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-193 

PERCENT  FINER  BY  WEIGHT 


uh,  ,N  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

fl CURE 

department  of  the  air  force  -  SAMSO 

C-194 

FN-TR-1  9 


SAND 


MEDIUM 


rKwiilnim'i 


SILT  OR  CLAY 


**  r  *  ♦  ■  ? 

1  i  *  t  t  -♦  *■ 


10.0  5.0  1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


BORING  SAMPLE 
NO.  NO. 


LD-C-2  P-7 


LD-C-2  ‘ 


LD-C-2  ‘  ‘ 


SAMPLE  INTERVAL 


FEET  METERS 


51 8—5  2 . 1  15.79-15.88 


60.0-62.0  18.29-1S.90 

24.57-24.75 


LIQUID 

LIMIT 


PLASTIC  PLASTICITY  S 
LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECHUGUI LLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

f  1  GUM 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-195 

AjLLlLLLJ, 


FN-TS-19 


PERCENT 


SAND 


COARSE  FINE  COARSE  MEOfUM  I  FIN 


STANDARD  SIEVE  OPENING  US  STANDARD  SIEVE  NUMBER 


SILT  OR  CLAY 


HYDROMETER 


1*"  3/4“  3/8“ 


20  40  80  100  200 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MI  SUING  INVESTIGATION 

f 1  CURE 

department  of  THE  air  force  -  SAMSO 

C-197 

FN-TR-19 


GRAVEL 


COARSE  FINE 


STANDARD  SIEVE  OPENING 

I  t 

1\“  3/4"  3/?" 


■■■SI 

■■■■ 

■■■■! 

is 

■all 

IB3B1ISB5B 

BBSs 


SAND 


MEDIUM 


SILT  OR  CLAY 


Bigg!  gg|p 

IS9^mS  S! 


8^li5s5iij55§ij5iS§5i55551 

^IbI&SwSSSS^SSSSSk^wI 


ISSSSSS88I 

ISSSSSi 


50.0  10.0  5.0  1.0  0.  5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


BOR  TNG  SAMPLE 
NO.  NO. 


LO-C-3 


LD-C-i  P-2 


LO-C-3  P-2 


SAMPLE  INTERVAL 


FEET  METERS 


5'.  0-5. 6  1.52-1.71 


.6  3.05-3.23 


U.  8-12.0 


LIQUID 

LIMIT 


PLASTIC  PLASTICITY  S 
LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECHUGUI LLA  DESERT,  ARIZONA 

UX  SITING  INVESTIGATION 

F  1  CURE 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

FN-TR-I  9 


GRAVEL  SAND 


COARSE  FINE  COARSE  MEDIUM 


SILT  OR  CLAY 


STANOARO  SIEVE  OPENING 

t>i“  3/4"  3/8' 


tr 


jjwgB55*l 


•g  BBts;.  '  - 

assess: 


10.0  5.0  1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


BORING  SAMPLE 


NO. 


LO-C-3  I  P-4 


-  LD-C-3  P-5 

-  LD-C-3  P-8  I 


SAMPLE  INTERVAL 


FEET  METERS 


21:0-22.0  6.40-6. 71 


30.0-30.6  9.14-9.33 


60.0-62.3  I  18.29-18.99 


LIQUID  PLASTIC  PLASTICITY  S 
LIMIT  LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SUING  INVESTIGATION 

f ICUMF 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-199 

90.0 

10.0  9.0 

1.0  0.9  0.1  .09 

.01  .005 

.001 

GRAIN  SIZE  IN  MILLIMETER 

GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

FI  CUR  If 

DEPARTMENT  OF  the  air  FORCE  -  SAMSO 

C-200 

PERCENT 


COARSE 


SAND 


MEDIUM 


\immm 


SILT  OR  CLAY 


eimnan 


GRAIN  SIZE  CURVES 

LECHUGUILIA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

r  i  cum 

DEPARTMENT  of  the  air  force  -  SAMSO 

C-201 

r 


L 


I 

I 

I 

I 


1 

I 


FN-TR-t  9 


i  GRAVEL 

SAND 

1  COARSE  FINE 

COARSEI  MEDIUM  1  FINE 

100-, 


STANDARD  SIEVE  OPENING 

•  V  3/4' ‘  3/8" 


US  STANDARD  SIEVE  NUMBER 

10  20  40  60  100  200 


SILT  OR  CLAY 


HYDROMETER 


0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


01  .005 


SYMBOL 

BORING 

NO. 

SAMPLE 

NO. 

SAMPLE  INTERVAL 

LIQUID 

LIMIT 

PLASTIC 

LIMIT 

PLASTICITY 

INDEX 

m 

FEET 

METERS 

LO-C-3 

P-17 

■WmBWM 

68.58-68.67 

29 

23 

6 

BEJ! 

—  — 

LO-C-3 

P-10 

250.2-250.6 

76.26-76.38 

46 

21 

25 

CL 

MX  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


rpi 


neunt 

C— 202 


GRAIN  SIZE  CURVES 
LECHUGUI LLA  DESERT,  ARIZONA 


ii.  me. 


4 


9 


COARSE  I  FINE 


iwirmf 


SAND 


MEDIUM  I  FIN 


SILT  OR  CLAY 


10.0  S.0  1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


BORING  SAMPLE 
NO.  NO. 


LO-C-4  I  P-l 


LQ-C-4 1  P-2 


LO-C-4  P-4 


SAMPLE  INTERVAL 


FEET  METERS 


5:0-5. 6  I. 52-1. 71 


10.6-11.2  3.23-3.41 


20.0-20.6  I  6.10-6.28 


LIQUID 

LIMIT 


PLASTIC  PLASTICITY  S 
LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

MGUftF 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-203 

PERCENT  FINER  BY  WEIGHT 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

MfiURE 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAVSO 

C— 204 

PERCENT 


1  FINE 

Ml 

MEDIUM 1 

FIN 

SILT  OR  CLAY 


STANDARD  SIEVE  OPENING}  US  STANDARD  SIEVE  NUMBER 

10  20  40  60  100  200 


■iHiigiyi 


GRAIN  SIZE  CURVES 

LECHUGUI LLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

FIGURE 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C— 205 

FN-TR-1  9 


SILT  OR  CLAY 


GRAIN  SIZE  CURVES 

LECKUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

Ft  SUM 

DEPARTMENT  of  THE  AIR  FORCE  -  SAMSO 

C-206 

ERCENT 


FINE 

\mmi\ 

MEDIUM  i 

i  FIN 

COARSE 


STANDARD  SIEVE  OPENING 

i  ' 

1*“  3/4"  3/8* 


SILT  OR  CLAY 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

figure 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C— 207 

PERCENT 


FN-TH-1  S 


I  FINE 

ISLEHI! 

MEDIUM 

i  FIN 

COARSE 


STANOARO  SIEVE  OPENING 


SILT  OR  CLAY 


si  Is  ff  I 


GRAIN  SIZE  CURVES 

LECHUGU 1 LLA  DESERT,  ARIZONA 

MX  'ITING  INVEST  1  GAT  1  ON 

F  1  CUM 

DEPARTMEN .  OF  THE  AIR  FORCE  •  SAMSO 

C— 209 

PERCENT  FINER  BY  WEIGHT 


100' 

90 

BO 

70 


60 


50 


40 


30 


20 


10 

0 


GRAVEL 

SANO 

SILT  OR  CLAY 

COARSE  1  FINE 

COARSE!  MEOlUfi  1  HNE 

STANOARO  SIEVE  OPENING 

HYDROMETER 

f 

1  i 

3*  1V‘  3/4"  3/8"  4  10  20  40  63  100  200 


GRAIN  SIZE  IN  MILLIMETER 


SYMBOL 

BORING 

NO. 

SAMPLE 

NO. 

SAMPLE  INTERVAL 

LIQUID 

LIMIT 

PLASTIC 

LIMIT 

PLASTICITY 

INOEX 

m 

FEET 

METERS 

LI*— C— 5 

P-9 

70  '.  0-71.8 

21.34-21.88 

NP 

SM 

— 

LD-C-5 

P-IO 

80. 0-80. B 

24 . 38-24  57 

SC 

— 

LB— C— 5 

P-13 

125.0-125.5 

38.10-38.25 

SW  'SM 

■  ■ 

■  ■ 

■  ■ 

GRAIN  SIZE  CURVES 
LECHUGUILLA  DESERT,  ARIZONA 


MX  SUING  INVESTIGATION 
DEPARTMENT  OP  THE  AIR  FORCE  -  SAMSO 


PISU  lit 

C-21Q 


PERCENT 


FN-TR-t  9 


FINE 

\mmi\ 

MEDIUM 

[  FIN 

COARSE 


STANDARD  SIEVE  OPENING 

i 

iV*  3/4'  3/8" 


SILT  OR  CLAY 


GRAVEL 


COARSE  I  FINE 


SAND 


MEDIUM 


STANDARD  SIEVE  OPENING^  US  STANDARO  SIEVE  NUMBER 

Hi"  3  4“  3.1'  4  10  20  40  60  100  200 


SILT  OR  CLAY 


HYDROMETER 


5$4f>2i!sp*s|3&  tra  ISIS  5..  '.  .  J  ^ 

■HHHHHHHHHHHISSMSlB8ini8BSSBSnS^SS^B 

»*M«M  W:1I5wBBBBBbB5SI^^^S' 

I S  -«;■»■  '-J  BBS©  .  -  (MM 

muhi^^h 


10.0  s.0  1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


LO-C-6  |  P-2 


LO-C-6  I  P-3 


LD-C-8  I  P-4 


|  FEET 

!  i  o:  o-i o 

.6 

20. 

0-20 

.2 

30. 

.6 

IIM 

SAMPLE  INTERVAL 


METERS 


6.10-6.16 


9.14-9.33 


LIQUID  PLASTIC  PLASTICITY  S 
LIMIT  LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 
LECHUGUILLA  DESERT,  ARIZONA 


MX  SITING  INVESTIGATION 
DEPARTMENT  OF  THE  AIR  FORCE  ■  SAMSO 


i  C-212 

L.  INC. 


PERCENT  F 


FN-TR-I 9 


COARSE  !  FINE 


STANDARD  SIEVE  OPENING 

1*“  3/4“  3/8' 


SAND 


MEDIUM 


Ml 


SILT  OR  CLAY 


:  : : '  ligljfff  "3MBBES 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA  j 

MX  SITING  INVESTIGATION 

f  1  CUM 

department  ot  the  AIR  FORCE  ■  SAMSO 

PERCENT 


GRAVEL 


■  III  1 1  MU  I  Ml  I II I  III 


SAND 


MEDIUM 


STANOARO  SIEVE  OPENING!  US  STANDARD  SIEVE  NUMBER 


SILT  OR  CLAY 


HYDROMETER 


I  IS”  3/4"  3/8" 


20  40  60  100  200 


GRAIN  SIZE  CURVES 

1 

LECHUGUILLA  OESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

F 1  CURE 

DEPARTMENT  of  THE  MR  FORCE  -  SAMSO 

C-214 

PERCENT  FINER  BY  WEIGHT 


FN-TR-19 


PERCENT  FINER  BY  WEIGHT 


FN-TR-19 


SILT  OR  CUY 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MI  siting  investigation 

FIGURE 

DEPARTMENT  of  The  AIR  FORCE  -  SAMSO 

C— 2 1 6 

FN-TR-I 9 


SAND 


MEDIUM 


SILT  Oft  CLAY 


JSTANDARO  SIEVE  OPENING 

3"  1*"  3/4“  3/8* 


eh: 


sUSI 


50.0  10.0  5.0  1.0  0.5  0.1  .05 

grain  size  in  millimeter 


.01  .005 


SYMBOL 


BORING  SAMPLE  SAMPLE  INTERVAL 

J'",°UL|  NO.  NO.  FEET  METERS 

-  LD-D-1  P-11  90: 0-90 . 6  27.43-27.61 

- LD-0-1  P-12  ~1 00 .0-1 01. 6  30.48-30.97 


LIQUID  PLASTIC  PLASTICITY  S 
LIMIT  LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECHUGUI LLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

MCUAf  j 

DEPARTMENT  OF  THE  AIR  FORCE  •  SAMSQ 

PERCENT  FINER  BY  WEIGHT 


FN-TS-1  9 


GRAVEL 


SILT  OR  CLAY 


II fjgggrM  jg|ggj^g^  f  S|SK|B|  plj®jj  Hn  a:.  *' 

— »— W — — IWlWtf^tggi 

i  eg&m $*dm  m M K  w|g  mWBHMw| 

Hi  kHl  B  H 

m  BBHB8WlMBEBi8S22SS5 

SIHBI  1  £Sl8SE!SSS&SS5 
ll&l&S  j  SSK!6&BSi8SBS^^^ 


10.0  S.O  1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL  ™ 

-  LD-D~ 

-  LD-D-1 


BORING  SAMPLE 
NO.  NO. 
LD-D-1  P-1 4 
LD-D-1  P-15 


SAMPLE  INTERVAL _ 

FEET  METERS 

150.0-150.6  45.72-45.90 

175.0-175.6  53.34-53.52 


LIQUID 

PLASTIC 

PLASTICITY 

LIMIT 

LIMIT 

INDEX 

29 

19 

10 

GRAIN  SIZE  CURVES 
LECHUGUI LLA  DESERT,  ARIZONA 


MX  siting  investigation 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMS0 


fi  cum 

C-218 


rm 


PERCENT  F 


GRAVEL 


COARSE  FINE 


STANDARD  SIEVE  OPENING 

i 

IV  3/4"  3/8" 


imimi 


SAND 


MEDIUM 


SILT  OR  CLAY 


InllmH 


n  t  ♦  -f- 

» I  ♦  ♦  ♦  t 

•  *  *  *“  -f  t 


mi 


:s;i 


iaggaasaaggi 

■SSSKSS&bS^ 


50.0  10.0  5.0  1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


BORING  SAMPLE 
NO.  NO. 


P-17 


-  LD-0-1  P-18 


SAMPLE  INTERVAL 


FEET  METERS 


226  6-227.5  69.07-69.34 


250.0-250.6  76.20-76.38 


LIQUID  PLASTIC  PLASTICITY  S 
LIMIT  LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SUING  INVEST  1  GUT  1  ON 

DEPARTMENT  OF  THE  AIR  fQRCE  -  SAMSO 

C— 2 1 9 

Avi'i.r.v 


PERCENT 


FN-TR-I 9 


GRAIN  SIZE  IN  MILLIMETER 


SYMBOL 

BOR  TNG 
NO. 

SAMPLE 

NO. 

SAMPLE  INTERVAL 

LIQUID 

LIMIT 

PLASTIC 

LIMIT 

PLASTICITY 

INDEX 

m 

FEET 

METERS 

■iigini 

13T1 

250. 0-250. 6 

76. 20-76. 38 

NP 

WEM 

— 

LD-0-1 

P— 1 9 

275  0-275  6 

83.B2-B4.00 

NP 

El 

—  — 

LD-0-1 

P-19 

276  6-277.5 

84. 31-84. 5B 

ML 

GRAIN  SIZE  CURVES 
LECHUGUILLA  DESERT,  ARIZONA 


MX  SITING  INVESTIGATION 
DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 


neunt 

C-220 


R  BY  WEIGHT 


FN-TR-l 9 


GRAVEL 


EM 


[[mail 


SAND 


MEDIUM 


SILT  OR  CLAY 


^STANDARD  SIEVE  OPENING 

3*  1  Ji“  3/4“  3/8“ 


Mil 


10.0  5.0 


1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


SYMBOL 


BORING  SAMPLE _ SAMPLE  INTERVAL _ 

NO.  NO.  FEET  I  METERS 


P-23  450 : 0-450. 8  137.16-137.40 


P-25  600 . 0-600 . 8  182  88-183.12 


LIQUID 

LIMIT 


.01  .005 


PLASTIC  PLASTICITY  S 
LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECHUGUI LLA  DESERT.  ARIZONA 

Ml  SITING  INVESTIGATION 

r 1  CURE 

DEPARTMENT  OF  THE  A 1 R  FORCE  -  SAMSO 

C— 222 

PERCENT  FINER  BY  HEIGHT 


GRAVEL 


COARSE  1  FINE 

jsTANOARO  SIEVE  OPENING^  US  STANDARD  SIEVE  NUMBER  j 

3“  ns"  3/4"  3/a‘  <  to  JO  40  80  100  JOO 


GRAIN  SIZE  CURVES 

LECHUGUI LLA  DESERT,  ARIZONA 

¥*  SITING  INVESTIGATION 

n  GUKE 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C— 223 

PERCENT  FINER  BY  WEIGHT 


GRAIN  SIZE  CURVES 

LECHUGUI LLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

M  SUM 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C— 225 

GRAVEL 


COARSE  FINE 


STANDARO  SIEVE  OPENING 

1*"  3/4"  3/8" 


SAND 


MEDIUM 


SILT  OR  CLAY 


%  1  31  lialrBSEEB 


10.0  f.O  1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


BORING  SAMPLE 
NO.  NO. 


P-15 


P-16 


P-17 


IDflBlI 


SAMPLE  INTERVAL 


FEET  METERS 


200 .0-200. 6  60.96-61.14 


225.0-227.2  68.58-69.25 


249. 0-250  3  75  90-76.29 


LIQUID  PLASTIC  PLASTICITY  S 
LIMIT  LIMIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECHUGUI LLA  DESERT,  ARIZONA 

MX  SITING  INVEST  1  GAT  1  ON 

FI  GUM! 

0EP4RTMENT  OF  THE  AIR  FORCE  -  SAUSO 

C— 226 

V 


PERCENT  FINER  BY  WEIGHT 


FN-TR-19 


SILT  OR  CLAY 


Ml'!  ' 

4  .  i  *  1  4 


GRAIN  SIZE  CURVES 

1 

LECHUGUILLA  DESERT,  ARIZONA 

MI  SITING  1 NVEST 1  GAT  1  ON 

ncuftc 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C— 227 

PERCENT  FINER  BY  WEIGH 


FN-TR-l 9 


COARSE 


SAND 


MEDIUM  FIN 


SILT  OR  CLAY 


'  *  r  *  t  r  ■  * 

I*-. 


10.0  5.0  1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


BORING 

NO. 


-  LO-D-3 

-  LQ-0-3 


SAMPLE  1 

NTERVAL 

LIQUID 

PLASTIC 

PLASTICITY 

1 

FEET 

METERS 

LIMIT 

LIMIT 

INDEX 

P-1 

5 9-6  -  5 

50 

24 

26 

SC 

P-2 

10.0-10.6 

3.05-3.23 

35 

18 

17 

SC 

P-4 

21.5-22.1 

6.55-6.74 

37 

21 

16 

sc 

GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

FIGURE 

DEPARTMENT  OF  THE  AIR  FORCE  •  SAMSO 

C— 228 

GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

FICUftE 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 

C— 229 

FN-TR-19 


Wfk*oik\M 


GRAIN  SIZE  CURVES 

LECHUGUI LLA  DESERT,  ARIZONA 

MX  SITING  INVEST  1  GAT  1  ON 

FIGURE 

DEPARTMENT  OF  THE  A 1 R  FORCE  -  SAMSO 

C— 230 

J 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MI  SITING  INVEST  1  CAT  1  ON 

n  sum 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C— 23 1 

umo 


PERCENT  FINER  BY  WEIGHT 


I 


GRAIN  SIZE  CURVES 

LECHUGU 1 LLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

*  1  CUM 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-233 

PERCENT 


Fn-TR-I 9 


COARSE  I  FINE 


STANDARD  SIEVE  OPENING 

i 

»V  3/4'  3/8* 


MEDIUM 


SILT  OR  CLAY 


IjtassMKjSjSss; 


GRAIN  SIZE  CURVES 

LECHUGU 1 LLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

f 1 6URI 

OEPARTWENT  Of  THE  AIR  FORCE  -  SANSO 

C-234 

i 

4 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MI  SITING  INVESTIGATION 

FI  BUM 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 

C— 235 

FN-TR-1 9 


I  GRAVEL _ _ SAMP 

I  coarse  l  Fine  Icoarse]  SedTuS 


SILT  OR  CLAr 


^STANDARD  SIEVE  OPENING!  US  ST 
,3’  1^"  3/4  ‘  3/8*  4  10 


:i*E 


50.0  10.0  5.0  1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


TRENCH 

SAMPLE 

SAMP 

'LE  1 

NTERVAL 

NO. 

NO 

FEET 

"1 

METERS 

EBH1 

8-2 

1  LD-T-3 

B-3 

18.0-20. 

0 

5.49-6.10 

LIQUID 

LIMIT 


PLASTIC  PLASTICITY  S 
UNIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

FI  GUM 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-236 

1 


PERCENT  FINER  BY  WEIGHT 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MY  SITING  INVESTIGATION 

r  1  CURE 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C— 237 

PERCENT  FINER  BY  WEIGHT 


SYMBOL 

TRENCH 

NO. 

SAMPLE 

NO 

SAMPLE  INTERVAL 

LIQUID 

LIMIT 

PLASTIC 
l  IMIT 

PLASTICITY 

INDEX 

m 

FEET 

METERS 

LD-T-5 

B-1 

O.O-O. 5 

HRTffVEH 

SN 

— 

LD-T-5 

B-2 

0.5-1. 5 

HUSKS 

24 

16 

8 

SC 

—  •  — 

LD-T-5 

B— 3 

10.0-12.0 

3.05-3.66 

NP 

SM 

GRAIN  SIZE  CURVES 

LECHUGUILLA  OESERT,  ARIZONA 

MX  siting  investigation 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

rm 

FN-TR-1 9 


1  FINE 

umm\ 

MEDIUM  1 

FIN 

COARSE 


STANOARO  SIEVE  0PENIN6 

I  1 

1%*  3/*’  3/8' 


SILT  OR  CLAY 


GRAIN  SIZE  CURVES 

LECHUGUI LLA  DESERT.  ARIZONA 

Ml  SITING  INVESTIGATION 

r  1  CURE 

Of  PAR : KENT  Of  The  AIR  FORCE  SAMSO 

C— 239 

PERCENT  FINER  BY  HEIGHT 


LIQUID 

LIMIT 

PLASTIC 

HMIT 

PLASTICITY 

INDEX 

NP 

43 

22 

21 

29 

17 

12 

GRAIN  SIZE  CURVES 

LECHUGU 1 LLA  DESERT,  ARIZONA 

MI  SITING  1 NVE  ST  1  GAT  1  on 

FIGURE 

department  01  THE  air  force  samso 

C-24Q 

GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MI  SITING  INVESTIGATION 

FI  SUM 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 

C-241 

PERCENT  FINER  BY  WEIGHT 


FN-TR-1 9 


r.\  i  i 


PERCENT  FINER  BY  HEIGHT 


FN-TR-T  9 


MX  SITING  I NVE  ST  I  GAT  I  ON 
DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 


ncm 

C-243 


I 


PERCENT 


SYMBOL 

TRENCH 

SAMPLE 

SAMPLE  INTERVAL 

LIQUID 

LIMIT 

PLASTIC 

1 IMIT 

PLASTICITY 

INDEX 

m 

NO. 

NO. 

FEET 

METERS 

LD-T-I 1 

P-1 

MIBlllBlIIW 

NP 

SM 

— 

LD-T-1 1 

B-2 

7. 0-9.0 

2.13-2.74 

46 

20 

26 

SC 

—  — 

LO-T-1 1 

8-3 

19.0-21.0 

5.79-6.40 

38 

IS 

19 

SC 

GRAIN  SIZE  CURVES 
LECHUGUILLA  DESERT,  ARIZONA 


MI  SITING  INVESTIGATION 
OEPAPTMENT  OF  THE  AIR  FORCE  - 

r-fjjQWO  MATIoi 


SAMSO 


& 


FICUAC 

C-244 

me. 


\ 


PERCENT  FINER  BY  WEIGHT 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

FIGURE 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-245 

FN-TB-I 9 


50.0 

10.0  5.0 

1.0  0.5  0.1  .05 

.01  .005 

.001 

GRAIN  SIZE  IN  MILLIMETER 

1  GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MI  SUING  INVESTIGATION 

F  1  CUM 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

■  f.x  M  i !  l 


30.0 

TO.  0  5.0 

1.0  0.5  0.1  .05 

.01  .005 

.001 

GRAIN  SIZE  IN  MILLIMETER 

SYMBOL 


TRENCH 

SAMPLE 

NO. 

NO. 

L0-T-I4 

B-1* 

L0-T-14 

B-2 

LO-T-14 

B— 3 

FEET 


.0-2. 


9. 


19. 


INTERVAL 

LIQUID 

PLASTIC 

PLASTICITY 

SI 

I  METERS 

LIMIT 

IIMIT 

INDEX 

V 

0.00-0.61 


2.74-3.66 


GP 


23  I  SC 


•All  material  passed  a  12”  sieve  and  80*  passed  a  6”  sieve 


GRAIN  SIZE  CURVES 
LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION  ns#"1 

DEPARTMENT  OF  THE  AIR  FORCE  •  SAMSO  C-247 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

f 160*1 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-240 

PERCENT 


FN-TB-1 9 


GRAVEL 


COARSE  FINE 


SILT  OR  CLAY 


10.0  5.0  1.0  0.5  0.1  .05 

GRAIN  SIZE  IN  MILLIMETER 


.01  .005 


SYMBOL 


TRENCH  SAMPLE 
NO.  NO. 


LO-T-15  8-3 


LO-T-15 


SAMPLE  INTERVAL 


FEET  METERS 


12.0-14.0  3.66-4.27 


18.0-20.0 I 5.49-6.1 


LIQUID 

LIMIT 


PLASTIC  PLASTICITY  S 
IIMIT  INDEX  T 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT.  ARIZONA 

MX  SITING  INVEST  1  GAT  1  ON 

F  1  EURE 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-249 

PERCENT  FINER  BY  WEIGHT 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

F ICUftt 

DEPARTMENT  OF  THE  AIR  FORCE  -  SAMSO 

C-250 

PERCENT  FINER  BY  WEIGHT 


GRAIN  SIZE  CURVES 

LECHUGUILLA  DESERT,  ARIZONA 

MX  SITING  INVESTIGATION 

f  1  CUKE 

DEPARTMENT  Of  THE  AIR  FORCE  -  SAMSO 

C— 251 

i  nTT.vnTrf.T 


PERCENT  FINER  BY  WEIGHT 


l-TR-1  9 


GRAIN  SIZE  IN  MILLIMETER 


SYMBOL 

TRENCH 

NO. 

SAMPLE 

NO 

SAMPLE  INTERVAL 

LIQUID 

LIMIT 

PLASTIC 

1 IMIT 

PLASTICITY 

INDEX 

M 

FEET 

METERS 

LD-T-18 

B-l 

0. 0-1.0 

0.00-0.30 

SW/SM 

— 

L0-T-I8 

B-2 

5. 0-7.0 

1.52-2.13 

SW  SM 

GRAIN  SIZE  CURVES 
LECHUGUILLA  DESERT,  ARIZONA 


MX  SUING  INVESTIGATION 
DEPARTMENT  Cf  THE  AIR  FORCE  -  SAMSO 


C-252 


IL  INC. 


AD-A113  *50  FUGAO  NATIONAL  INC  LONG  BEACH  CA  F/8  8/13 

MX  SITING  INVESTIGATION.  GEOTECHNICAL  EVALUATION  OF  LUKE  BOMB IN— ETC (U) 
JAN  7fl  F0*70*-T7-C-0010 

UNCLASSIFIED  FN-TR-190-V0L-4-APP-C/D  NL 


SILT  OR  CLAY 
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APPENDIX  D  SUPPLEMENT 
D,3  GROUND  GRAVITY  SURVEY 

D, 3. 1  EQUIPMENT 

Gravity  observations  were  made  using  a  Lacoste-Romberg  Model  D 
gravimeter.  This  meter  has  thermostatic  temperature  control  to 
minimize  instrument  drift,  and  electronic  readout  to  simplify 
and  increase  the  accuracy  of  readings. 

The  gravity  response  system  of  the  meter  consists  of  a  weight  on 
the  end  of  a  horizontal  beam  supported  by  a  "zero-length"  spring. 

A  frictionless  floating  pivot  for  the  beam  is  provided  by  shock 
eliminating  springs.  The  manufacturer  states  that  this  arrange¬ 
ment  provides  a  calibration  factor  that  does  not  change  percept¬ 
ibly  with  time. 

A  gravimeter  does  not  measure  the  total  gravitational  pull  of 
the  earth  in  absolute  values.  Instead,  it  measures  relative 
differences  in  the  gravitational  pull  from  one  point  to  another, 
The  scale  calibration  factor  or  meter  constant  provides  the 
proportionality  between  the  meter  units  and  gravitational  acceler¬ 
ation  For  this  particular  meter,  changes  in  gravity  on  the  order 
of  one  microgal  (10”^  gals)  are  detectable. 

D.3.2  FIELD  PROCEDURES 

A  secondary  base  station  was  established  in  the  survey  area  by 
running  a  3-way  loop  referenced  to  a  station  in  the  International 
Gravity  Standardization  Net  (IGSN,  1971)*  All  gravity  stations 


were  included  in  a  loop  that  began  and  ended  with  readings  at 
the  secondary  base  station. 
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Where  possible,  station  location  con 
marked  section  corners  on  the  ground 
be  found,  the  station  locations  were 
Norte  Trisponder  radar  positioning  s 
the  ranges  between  a  Master  station 
stations,  placed  at  known  locations, 
station  is  found  by  triangulation  us 
known  locations  of  the  base  stations 


trol  was  based  on  physically 
,  Where  corners  could  not 
determined  by  use  of  a  Del 
ystem,  This  system  measures 
and  two  or  more  base 
The  location  of  the  master 
ing  the  ranges  measured  from 


The  stated  accuracy  of  range  determinations  with  this 
is  within  10  feet  (3m)  at  ranges  of  20  nautical  miles 
km )  , 


system 

(37.1 


Elevation  control  was  obtained  from  U.  S,  Geological  Survey 
topographic  maps  after  the  correct  locations  were  plotted, 
Considering  the  good  quality  of  the  maps  and  the  gentle  relief 
over  most  of  the  area  involved,  it  is  estimated  that  elevations 
should  be  correct  to  within  five  feet  (1.5  m)  or  better. 

D.3.3  DATA  REDUCTION 

A  secondary  base  station  reading  was  made  at  the  start  and  end 
of  each  day*s  work,  The  initial  meter  reading  each  day  was 
considered  to  correspond  to  the  established  gravity  value  of 
the  base  station.  All  subsequent  readings  and  adjustments  are 
relative  to  this  origin.  The  difference  in  the  initial  and  final 
base  station  readings  is  the  net  drift  for  the  day.  Net  drift 
is  the  combination  of  small  deviations  in  the  readings  due  to 
tidal  effects  and  instrumental  drift. 


DS-2 


I 


FN-TR-1 9D 


The  first  step  in  reducing  the  meter  readings  to  gravity 
values  was  to  correct  for  the  tidal  effects.  The  value  of  the 
tidal  corrections  is  based  on  Goguel^s  (1954)  formula: 

C  =  P  +  N  cos  <j>(  cos  <j>  +  sin4>)  +  S  cos4>  (cos<t>  -  sin^) 

P,  N,  and  S  are  obtained  from  tables  published  annually  by  the 
European  Association  of  Exploration  Geophysicists.  Phi(4>)is  the 
latitude  of  the  observation  point;  P,  N,  and  S  vary  with  time. 
The  tables  give  a  value  for  P  for  each  day  and  for  N  and  S  for 
each  hour  of  solar  (local)  time. 

To  apply  the  corrections,  the  calculated  values  of  tidal  effects 
(in  milligals)  were  normalized  to  an  assigned  zero  value  at  the 
time  of  the  initial  base  station  reading.  The  normalized  tidal 
effect  values  were  converted  to  equivalent  meter  units,  and  each 
subsequent  meter  reading  was  adjusted  to  compensate  for  the 
calculated  tidal  effect.  Residual  differences  remaining  between 
the  initial  and  final  base  station  readings  were  a  measure  of 
instrumental  drift.  This  remaining  small  drift  was  adjusted 
according  to  straight  line  interpolation  relative  to  the  time 


between 

init 
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of  the  base  stat 
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adjustment  of 
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remaining 

difference  in 

readings 

between 
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base 

and  the  station  was  multiplied  by  the  meter  calibration  con¬ 
stant  to  calculate  the  difference  in  gravity  between  the  two 
locations.  The  difference  was  added  algebraically  to  the  base 
gravity  value  to  determin  '  the  "observed  gravity"  of  the  new 
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A  variety  of  corrections  or  reductions  are  made  to  the  observed 
gravity  to  derive  values  that  are  useful  for  geologic  interpre¬ 
tation.  The  observed  gravity  represents  the  total  gravitational 
pull  of  the  entire  earth  at  the  measurement  station.  The  object¬ 
ive  of  the  reductions  is  to  isolate  that  portion  of  the  gravita¬ 
tional  pull  that  represents  the  crustal  and  near  surface  mater¬ 
ials.  The  concept  of  the  "Bouguer  anomaly"  is  the  basis  for 
these  reductions.  In  very  simple  terms,  the  Bouguer  anomaly  is 
the  difference  between  the  observed  gravity  and  a  theoretical 
value  of  gravity  calculated  for  an  assumed  homogeneous  earth  on 
a  surface  called  the  geoid.  This  surface  approximates  the  sur¬ 
face  of  mean  sea  level.  Because  the  earth  is  believed  to  be 
homogeneous  except  for  the  upper  mantle  and  crust,  the  Bouguer 
anomaly  is  taken  to  be  indicative  of  the  way  the  crustal  mater¬ 
ials  differ  from  the  assumed  homogeneous  model.  Lightweight 
crustal  materials  produce  negative  Bouguer  anomalies;  heavy 
materials  produce  positive  Bouguer  anomalies. 

The  reductions  made  to  the  observed  gravity  are  made  to  com¬ 
pensate  for  four  geometrical  effects: 

1.  Latitude  effect 

2.  Free-air  effect 

3.  Bouguer  effect 

4.  Terrain  effect 

A  fifth,  the  "Isostatic"  effect  (which  considers  the  density 
distributions  of  large  mountain  ranges),  was  ignored  because 
it  is  negligible  in  this  location, 
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The  theoretical  value  at  the  geoid  beneath  a  station  was  sub¬ 
tracted  from  the  observed  gravity,  The  Gravity  Formula  for  the 
Geodetic  Reference  System,  1967  (GFGRS,  1967)  was  used  to  calcu¬ 
late  the  theoretical  gravity.  The  Formula  for  g  in  gals  or 
centimeters  per  second  squared  is: 

g  =  978.0318  (  1+0,0053024  sin2<J>  -0,0000058  sin2  2  <P)  gals, 
where  is  the  latitude  in  degrees 
This  step  accounts  for  the  latitude  effect,  which  considers 
both  the  spheroidal  shape  of  the  earth  (the  positive  term)  and 
the  centrifugal  acceleration  (the  negative  term), 

The  free-air  correction  to  the  observed  gravity  accounts  for  the 
geometric  (Newtonian)  effect  of  the  station^  being  farther  from 
the  center  of  mass  of  the  earth  than  the  geoid.  This  correction 
considers  no  effect  of  local  density  and  is  positive  in  sign, 

The  free-air  correction  was  also  used  to  calculate  the  free-air 
anomaly,  which  was  used  to  study  the  relationship  between  ob¬ 
served  gravity  and  elevation  of  the  terrain,  The  free-air 
anomaly  is  the  observed  gravity  minus  the  free-air  gravity,  The 
free-air  gravity  is  the  theoretical  gravity  minus  the  free-air 
correction , 

The  Bouguer  correction  considers  the  contributions  to  the  ob¬ 
served  gravity  of  a  slab  (or  stack  of  Slabs)  of  "normal"  density 
beneath  the  point  of  observation.  Normal  practice,  which  is  to 
correct  for  a  slab  with  a  density  of  2,67  g/cc  was  followed  in 
this  study, 

When  the  latitude,  free-air  and  Bouguer  corrections  have 
been  made,  the  remaining  gravity  value  is  called  the  simple 
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Bouguer  Anomaly.  Most  of  this  gravity  represents  the  effect 
of  material  beneath  the  station,  but  part  of  It  may  be  due  to 
imperfections  (terrain)  in  the  top  of  the  (upper)  Bouguer  slab 
in  locations  away  from  the  station.  For  this  study,  "terrain 
corrections"  were  made  where  the  terrain  effects  were  on  the 
order  of  0.1  milligals  or  greater.  The  Hammer  Terrain  Correction 
Chart  (1)  was  used  to  calculate  the  terrain  correction.  Terrain 
corrected  Bouguer  values  are  referred  to  as  complete  Bouguer 
anomalies.  This  completes  the  data  reduction  at  the  individual 
stations. 

Complete  bouguer  values  were  posted  on  the  base  map  and  contoured 
to  represent  the  gravity  "field".  The  Bouguer  anomaly  map  shows 
the  combined  effect  of  very  near  surface  and  deeper  material 
fluctuations,  The  objective  of  further  field  processing  is  to 
interpretat ively  define  the  portion  of  the  Bouguer  anomaly  that 
can  be  ascribed  to  the  presence  of  lightweight  basin  fill/sedimen¬ 
tary  bedrock  material  over  the  heavier  crystalline  basement  rocks 
forming  the  outcrops  and  presumably  the  basin  floor. 

INTERPRETIVE  REDUCTION  OF  THE  GRAVITY  FIELD 

One  much  used  technique  for  achieving  an  interpretation  is  to 
deduce  a  "regional  trend"  of  Bouguer  gravity,  to  subtract  this 
from  the  Bouguer  Anomaly  field,  thus  producing  a  "residual" 
anomaly  map,  and  then  to  compute  the  thickness  of  alluvium  (depth 
to  basement)  on  the  basis  of  the  principle  that  the  residual 
anomaly  represents  a  gravity  field  whose  source  is  the  density 
contrast  between  alluvium  and  the  higher  density  (2,67  grams  per 
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cubic  centimeter)  used  for  the 
assumption  of  the  above  procedu 
(which  is  deduced  from  the  obse 
field  produced  by  basement  rock 
selection  of  the  regional  field 
interpretation  of  the  gravity  d 
than  one  procedure,  The  basic 
polynomial  surface  to  the  Bougu 


Bouguer  reduction.  The  tacit 
re  is  that  the  "regional"  field 
rved  data)  is  the  portion  of  the 
s.  Since  the  interpretive 
is  such  a  key  step  in  the  final 
ata,  this  step  was  guided  by  more 
approach  was  to  fit  a  second  order 
er  values  of  the  bedrock  stations. 


The  results  of  this  approach  were  evaluated  by  comparison  to  the 
result  of  upward  and  downward  continuation  of  the  field,  another 
technique  which  can  be  used  for  regional/residual  determination. 


Continuation  of  the  gravity  field 

In  Potential  Theory,  a  field  normal  to  a  surface,  regardless 
of  its  actual  source,  may  be  considered  as  originating  in  an 
areal  distribution  of  mass  on  that  surface,  and  if  the  field 
strength  is  known  the  surface  density  of  mass  (grams  per 
square  centimeter)  can  be  calculated.  The  observed  gravity 
field  at  the  surface  of  the  earth  approximately  fulfills  the 
requirements  of  this  theory:  thus  the  observed  (Bouguer 
anomaly)  field  can  be  used  to  compute  a  surficial  distribu¬ 
tion  of  mass  which  would  reproduce  the  field,  and  most 
importantly,  account  for  the  gravity  field  anywhere  above 
the  surface  of  observation.  On  this  basis,  the  Bouguer 
anomaly  field  is  readily  "continued"  to  level  surfaoes  above 
the  ground, 


An  important  property  of  such  "upward 


continuation"  is  that  the 


X-  .  .  < 
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resultant  field  (which  can  be  represented  by  a  contour  map)  , 
with  increasing  altitudes  of  continuation,  changes  more  with 
respect  to  shallow  sources  than  it  does  with  respect  to  deeper 
sourcesi  The  anomalous  parts  of  the  field  ascribed  to  shallow 
density  distributions  tend  to  vanish  as  the  continuation  is 
carried  upward  whereas  the  field  produced  by  deeper  sources 
changes  only  slightly,  so  that  upward  continuations  produce 
"regional"-type  fields.  Residual  separations  then  can  be  made 
for  the  purpose  of  "pin-pointing"  shallow  sources.  The  most 
important  objective  of  a  sequence  of  upward  continuations  is  the 
role  they  play  in  expediting  "downward  continuation." 

Downward  continuation  of  the  gravity  field 

Unlike  the  case  of  upward  continuation,  downward  continuation 
is  not  a  closed  analytic  process.  In  terms  of  the  calculus 
the  process  requires  the  finding  of  the  integrand  in  a  double 
(surface)  integral  when  the  value  of  the  integral  is  known 
("Solution  of  Integral  Equations").  A  typical  attack  on  this 
type  of  problem  is  through  the  invocation  of  Fourier  Transforms 
(into  "frequency  space")  and  their  attendant  problems.  A  more 
easily  implemented  solution  is  provided  by  the  use  of  a  Taylor's 
Series  at  each  gravity  observation  point.  The  coefficients  of 
the  series,  applicable  at  the  observation  point,  are  evaluated  by 
fitting  the  series  to  a  sequence  of  upward  continuation  levels 
(including  the  ground  surface  value).  The  upward  and  downward 
processes  are  especially  amenable  to  computer-processing  if  the 
randomly  distributed  station  values  are  first  projected  onto 
the  "nodes"  of  a  rectangular  grid  system  (the  nodes  being 
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corners  of  squares,  and  the  grid-spacing  being  commensurate 
with  the  station  spacing)*  The  nodal  values  are  then  entered 
into  computer  processes,  with  the  output  returning  as  nodal 
values  which  may  then  be  displayed  in  map  form  either  as  plotted 
numerical  values  or  as  contour  lines.  Conveniently  the  variable 
used  in  the  Taylor'  Series  is  altitude  (with  reference  to  sea 
level;  algebraic  sign  negative  for  levels  below  sea  level), 

A  significant  property  of  downward  continuation  is  that 
anomalous  parts  of  the  field  are  "sharpened"  as  their 
gravimetric  sources  are  approached  in  a  sequence  of  levels. 

In  theory  the  process  becomes  invalid  at  the  level  at  which 
a  source  is  encountered.  (The  process  is  fundamentally 
based  on  La  Place's  Equation  in  Free-Space;  it  is  still 
applicable  in  the  presence  of  " uniform  fields"  such  as  are 
produced  by  homogeneous  slabs  which  may  be  encountered;  it 
fails  upon  encountering  non-uniform  sources,  where  the 
more-diff icult-to-evaluate-Poissons 's  Equation,  involving 
local  density,  is  appropriate).  Practically,  downward 
continuation  into  a  source  is  very  apparent  in  the  mapped 
field  (whether  a  nodal  plot  of  gravity  values  or  a  contour 
map).  The  indicators  are  the  appearance  of  excessive 
gradients  (unusually  'tight'  contours)  and  oscillatory  nodal 
values  (where  adjacent  nodes  have  alternating  algebraic  sign 
and  excessively  large  absolute  values).  Thus,  a  sequence  of 
downward  continuations  establishes  a  maximum  depth  of 
an  anomalous  source.  The  maximum  depth  will  not  generally 
occur  at  the  same  level  in  all  parts  of  an  area  under  study, 
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but  after  the  field  deteriorates  in  a  particular  part  of  the 
area  there  will  be  no  further  information  on  source  depths 
at  a  lower  level  in  that  part  of  the  area;  thus  in  the 
downward  continuation  process  the  occurrence  of  a  shallower 
source  may  mask  a  deeper  source  which  may  have  been  followed 
readily  in  other  parts  of  a  survey. 


Estimation  of  relief,  from  the  downward  continued  field. 

If  the  field  is  continued  to  a  level  just  above  an  anomalous 
source,  and  a  suitable  density  contrast  can  be  assigned  for 
the  material  above  and  below  this  interface,  then  the 
relative  relief  of  the  interface  can  be  estimated  by  use  of 
the  usual  Bouguer  slab  formula,  solving  it  for  change 
in  thickness  as  a  function  of  change  in  field.  After  the 
relative  relief  is  found,  this  can  be  arbitrarily  adjusted 
to  approximate  elevations  of  the  interface  known  from  other 
sources,  preferably  by  the  addition  of  a  constant  to  all  of  the 
relief. 


Once  the  Bouguer  Anomaly  field  has  been  projected  onto  a  uniform 
grid  system,  the  second  vertical  derivative  (SVD)  of  the  field  at 
nodes  of  the  grid  is  readily  computed.  In  accordance  with  La 
Place's  Equation  in  Free  Space,  the  negative  of  the  second 
vertical  derivative  is  equal  to  the  sums  of  the  second  derivatives 
in  the  x-directlon  and  in  the  y-direction  (ie.,  along  the  grid 
line  directions).  The  second  vertical  derivative  is  an  indication 
of  the  curvature  of  the  Bouguer  anomaly  field.  In  particular, 
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the  zero-value  of  the  SVD  indicates  the  inflection  in  the  field 
as  it  changes  from  "concave-upward"  (algebraically  negative  SVD) 
to  "convex-upward"  (algebraically  positive  SVD). In  a  general  way, 
the  zero  SVD  falls  on  tha  tightest  contours  of  the  field,  and 
thus  where  contours  are  nearly  parallel  its  location  can  be 
established  by  eye.  However,  where  contours  diverge,  converge, 
or  change  direction  this  is  not  always  so  readily  done;  here  the 
computer  process  is  indispensable, 

A  general  method  for  interpretng  a  Bouguer  anomaly  field  is  to 
set  up  source  models,  compute  their  fields,  compare  these  with 
the  actual  field,  change  the  model  and  its  parameters  (size, 
shape,  density  contrast,  etc.),  One  naturally  looks  for  indices 
or  characteristics  of  the  fields  which  will  expedite  the  change 
of  models  and  their  parameters.  One  use  of  the  SVD  is  in  the 
capacity  of  such  an  index;  the  SVD  of  the  model  is  compared  with 
the  SVD  of  the  Bouguer  anomaly*  The  study  of  numerous  simple 
models  indicates  that  the  zero  SVD  tends  to  follow  abrupt  changes 
in  mass  distribution;  thus,  the  zero  SVD  contour  line  may  be  an 
indicator  of  a  line  of  faulting,  the  pinchout  of  a  stratum, 
truncation  of  a  stratum  at  an  unconformity  or  merely  a  marked 
change  in  shape  or  in  density  of  a  geologic  unit. 

Nature  of  geologic  interpretations  based  on  potential  field  data. 
When  the  reader  is  evaluating  the  basin  shape,  he  should  keep  in 
mind  that  it  is  unlikely  that  an  accurate  dip  of  a  steeply  dipping 
fault  plane  would  be  derived  from  a  gravity  interpretation, 
especially  when  the  observations  are  a  mile  (1.6  km)  apart.  The 
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nature  of  potential  field  observations  is  such  that  the  effects  of 
many  features  are  integrated  into  the  observation;  isolating  an 
estimation  of  the  effect  of  a  particular  feature  will  generally  be 
approximate*  If  a  residual  field  is  used  as  the  basis  for  geo¬ 
logic  modeling,  it  will  have  been  influenced  by  the  interpreter's 
choice  of  a  regional  field.  The  calculation  of  the  Bouguer  Anomaly, 
the  precision  of  the  field  observations,  the  density  contrast(s) 
used  in  the  modeling  process,  and  the  type  of  modeling  used,  will 
also  affect  the  appearance  of  the  geologic  structure  shown.  The 
normal  expectation  is  that  where  very  steep  geologic  features 
occur,  the  dip  (if  the  depth  is  reasonably  correct)  calculated  by 
modeling  gravity  observations  over  the  features  will  be  less  than 
the  actual  dip. 
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D.6  DOWNHOLE  SEISMIC  VELOCITY  SURVEYS 

D.6. 1  EQUIPMENT 

Downhole  seismic  velocity  recordings  were  made  using  an  SIE 
Model  RS-44  amplifier  system  and  Model  R6A  oscillographic 
recorder.  The  system  is  capable  of  recording  up  to  24  channels 
of  data  on  6  inch  (15»2  m)  wide  photo-sensitive,  direct  write 
recording  paper.  Full  width  timing  lines  are  impressed  on  the 
record  at  ten  millisecond  intervals. 

Mark  Products  Model  L-10-3D-SWC  downhole  geophone  assembly  was 
used  to  detect  the  seismic  wave  arrivals  in  the  boring.  The 
assembly  contains  three  mutually  perpendicular  geophones  with 
natural  frequency  of  4.5  Hz.  It  is  equipped  with  a  leaf  spring 
which  maintains  contact  with  the  boring  (casing)  wall. 
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output  of  each  of  the  three  geophones  was 
rent  gain  settings.  The  time  break  trace 
n  electrical  circuit  was  completed  as  the 
The  "switch"  in  the  circuit  was  formed 
ledge  hammer  and  a  metallic  surface  which 


D.6. 2  FIELD  PROCEDURES 

Downhole  seismic  travel  times  were  obtained  by  mechanically 
generating  energy  at  the  surface  and  recording  the  arrival  of 
the  energy  at  a  number  of  depths  in  a  nearby  boring.  The  hori¬ 
zontal  separation  between  the  boring  and  the  point  of  energy 
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generation  was  approximately  20  feet  (6  m)»  The  boring  was 
cased  with  three  inch  (7*6  cm)  diameter  PVC  pipe*  Cuttings  and 
surficial  materials  were  shoveled  into  the  annulus  between  the 
boring  wall  and  the  PVC  in  order  to  provide  mechanical  coupling. 
The  pipe  was  vibrated  from  side  to  side  while  filling  the  annulus 
to  minimize  bridging  of  materials  part  way  down. 

To  begin  the  downhole  observations,  the  geophone  assembly  was 
placed  at  a  depth  of  ten  feet  (3  m ) >  Then  three  seismograms 
(records)  were  obtained*  Energy  for  the  first  record  was  gener¬ 
ated  by  a  sledge  hammer  blow  downward  on  a  metal  plate  lying  flat 
on  the  ground.  This  act  generated  a  relatively  strong  compres¬ 
sions!  wave. 


Energy  for  the  second  record  was  generated  by  a  horizontal  sledge 
hammer  blow  on  the  metal  end  plate  at  one  end  of  a  wooden  beam  lying 
flat  on  the  ground.  The  beam  was  oriented  perpendicular  to  a  line 
extending  from  its  center  to  the  boring.  It  was  coupled  to  the 
ground  by  having  the  wheels  of  a  vehicle  parked  on  it .  A  hori¬ 
zontal  blow  of  this  type  produces  shear  wave  energy,  and  re¬ 
latively  small  compress ional  wave  energy. 

Energy  for  the  third  recording  was  generated  by  striking  a  hori¬ 
zontal  blow  against  the  metal  end  plate  at  the  other  end  of  the 
wooden  beam  in  order  to  produce  shear  waves  with  oscillatory 
polarity  opposite  to  that  generated  for  the  second  record. 
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After  these  three  records  were  obtained,  the  geophone  assembly 
was  lowered  ten  feet  (3  m)  into  the  hole  and  three  more  records 
were  obtained  in  the  above  pattern.  This  procedure  was  repeated 
until  the  bottom  of  the  boring  (maximum  of  490  feet,  149  m)  was 
reached  . 

D.6,3  DATA  REDUCTION 
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obvious  excursion  of  the  traces  from  their  rest  position. 

Except  when  the  geophones  are  at  shallow  depths  ,  this  arrival 
is  normally  observed  most  readily  on  the  trace(s)  representing 
the  vertical  geophone.  The  records  obtained  from  the  vertical 
hammer  blows  are  the  primary  source  of  compressional  wave  travel 
time  data. 

The  arrival  of  the  shear  wave  usually  occurs  while  the  traces  are 
still  oscillating  in  the  "wake"  of  the  earlier  arriving  compres- 
sional  wave.  The  shear  wave  typically  causes  an  increase  in 
amplitude  on  the  trace  and  a  lengthening  of  the  recorded  period, 
but  the  instant  it  arrives  may  be  partially  obscured  by  the  compres- 
sional  wave  "noise".  Since  the  shear  wave  is  a  polarized  wave,  the 
traces  from  the  horizontal  geophones  on  two  records  made  with 
oppositely  polarized  energy  (blows  on  opposite  ends  of  the  beam) 
are  compared  to  note  the  point  of  phase  reversal  in  order  to 
identify  the  shear  wave  arrival. 


The  wave  travel  times 
depth  of  the  geophone 


are  reduced  according  to  the  ratio  of  the 
In  the  boring  and  slant  distance  between 
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the  Impact  point  and  geophone.  These  reduced  times  are  plotted 
on  a  graph  of  travel  time  versus  depth.  The  velocity  profile  is 
interpreted  by  fitting  straight  line  segments  through  the  points. 
The  velocity  in  a  particular  zone  is  indicated  by  the  inverse 
slope  of  the  line  segment  through  that  zone  (slope  defined  as 
A  time/ A  depth  )  . 

The  seismic  wave  velocities  and  laboratory  values  for  density  of 
the  materials  are  used  to  calculate  values  for  Poisson's  Ratio 
and  dynamic  elastic  moduli  using  Fugro's  computer  program  PM0D2. 
The  equations  used  are: 

POISSON'S  RATIO,  y  ,  (a  dimensionless  number) 

Vp2  -  2V32 

V  =  - - - “ 

2  (Vp2  -  Vs2) 

SHEAR  MODULUS, G  ,  (in  kN/m2) 

G  =  CDVg2 

YOUNG'S  MODULUS,  E,  (in  kN/m2) 

E  =  2  (  1  +  y  ) 

BULK  MODULUS,  K,  (in  kN/m2) 

K  =  CD( Vp2  -  4/3  Vs2) 

Where:  Vp  =  compress ional  wave  velocity  (meters  per  second) 

V3  =  shear  wave  velocity  (meters  per  second) 

D  =  density  (kilograms  per  cubic  meter) 

C  =  1.0  x  10~3  (constant  of  units  conversion) 
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In  cases  where  shear  waves  could  not  be  Identified  by  direct 
examination  of  the  seismograms,  the  shear  wave  velocity  was  com¬ 
puted  from  the  compressional  wave  velocity  and  the  respective  unit 
weight  of  the  material  for  interval  being  examined.  The  method 
used  is  one  published  by  the  Birdwell  Division  of  Seismo¬ 
graph  Service  Corporation.  This  method  uses  an  empirical  formula 
developed  from  extensive  tests  on  a  variety  of  materials.  The 
formula  used  for  calculation  of  the  shear  wave  velocity  is: 

Vs  =  Vp  1  -  1.15  1  ♦  1  3/2 

D  D3 

el/D 

V  =  shear  wave  velocity  (units  the  same  as  V  ) 
s  p 

where:  Vp  =  compressional  wave  velocity  in  feet  per 

second  or  meters  per  second 

D  =  bulk  density  in  grams  per  cubic  centimeter 

Calculations  of  dynamic  moduli  and  Poisson's  ratio  which  utilize 
shear  wave  velocities  computed  by  use  of  this  formula  are  noted 
in  the  text.  Such  computed  values  should  be  considered  only  as 
rough  approximations  . 
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